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ABSTRACT
The objective of this study is to formulate general planning 
guidelines for village afforestation in Tanzania. The study commences 
with a review of literature on the use of fuelwood and establishment of 
community forestry in developing countries. Experience gained in these 
countries could provide useful guidelines for solving the problems 
encountered in Tanzania.
Fuelwood will continue to be the main source of domestic energy 
in Tanzania in the near future. Acute shortages of fuelwood and small 
wood materials are inevitable due to the amount and intensity of clearing 
of natural forests. The fuelwood scarcity will render more serious a 
number of socio-economic problems, mainly soil degradation accompanied by 
a reduction in agricultural production, which could lead to food 
shortages for the rapidly increasing population.
Intensive tree planting throughout the country must be 
undertaken as an integral part of socio-economic development. This could 
be achieved by making the national and village leaders aware of the 
benefits of forests and forest products as part of balanced development 
and by establishing an effective cadre of trained extension workers who 
can corrmunicate effectively with village people the benefits of, and 
methods for, developing village forestry.
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CHAPTER 1
INTRODUCTION TO THE STUDY
1.1 Objectives and format of the study
The objective of this study is to formulate general planning 
guidelines which can be used for successful village afforestation in 
Tanzania. This objective will be furthered by following the pattern 
outlined below.
(a) Review literature on the use of fuelwood and establishment of 
community forestry in developing countries. Experience gained 
in these countries might be useful in providing guidelines to 
solve the problems encountered in Tanzania.
(b) Briefly review renewable energy sources which can supplement 
fuelwood in the future.
(c) Analyse current approaches to village afforestation in Tanzania.
(d) Outline planning guidelines which should be considered for 
successful implementation of village afforestation. Ttie 
recommendations are influenced by the author's 10 years 
experience in village afforestation in Tanzania.
Village afforestation is a government based rural development 
program in Tanzania, organised to foster self reliance. Farmers are 
encouraged to plant trees either on a communal basis or individually in 
order to meet the future requirement for fuelwood and small wood 
materials. Currently such products are in acute shortage and farmers are 
facing many difficulties in obtaining them. The government provides free 
seedlings and technical advice while the villagers provide land and free 
labour. However, the products of village afforestation are appropriated 
by the villagers concerned. If the program is successful, it is expected 
to minimise the current rate of deforestation and desertification taking 
place in Tanzania as well as accelerate socio-economic development in 
rural areas.
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1 .2  Background in form ation
The main economic and s o c ia l  a sp e c ts  o f Tanzania a re  d iscussed  
b r ie f ly  in order to  provide a background fo r an a ly s in g  the  c o n tr ib u tio n  
of v i l la g e  a f f o re s ta t io n  and fo r e s try  in  g e n e ra l to  the  socio-econom ic 
development of the  n a tio n . F o re s try  p ro v id es  many of the  b a sic  needs 
req u ired  by the m a jo rity  of the p o p u la tio n . Wood is  a renewable resource 
which can be produced lo c a l ly  w ith in te n s iv e  use of land  and labour and 
w ith  r e la t iv e ly  sm all c a p i t a l .
1 .2 .1  G eneral fe a tu re s  o f Tanzania
Tanzania has a t o t a l  land a re a  of 887,000 square k ilo m e tre s  and 
a p o pu la tion  of 17,500,000 people (1978 census) w ith  an average 
p o p u la tio n  growth of 3.4 p e rcen t per annum. Of the t o t a l  po p u la tio n  in  
1978, 46 p ercen t were under th e  age o f 15 y e a rs . The annual crude b i r th  
r a te  is  about 48 per thousand and the d ea th  ra te  20 per thousand. L ife  
expectancy is  about 46-50 y e a rs . The h ig h e s t po p u la tio n  d e n s i t ie s  reach 
more than 250 persons per square k ilom etre  on the f e r t i l e  lower s lopes of 
Mount K ilim an jaro , on the sho res of Lake N yasa, and in  some a re a s  along 
Lake V ic to r ia  in  Mwanza and West Lake reg io n s  (F igure  1 .1 ) .  About 
75 p e rcen t of the  po p u la tio n  l iv e  on the  p e rip h e ry  of the co u n try , the  
c e n t r a l  p a r t  being sp a rse ly  populated . The urban p o p u la tio n  i s  e stim ated  
to  be about 10 p e rc en t of the t o t a l  p o p u la tio n . The la r g e s t  s in g le  urban 
p o p u la tio n  is  in  Dar es salaam (830,000), the  government and commercial 
c e n tre  of Tanzania. Table 1 .1  shows the  p o p u la tio n  o f Tanzania by 
reg io n s  (1978 cen su s).
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Table 1 .1
P opu la tion  o f Tanzania by Regions (1978 census)
Region T o ta l P opu la tion Growth Rate 
P ercen t
D ensity  
Sq. km.
1 Arusha 922,152 4.0 11.4
2 Coast 514,363 1.7 15.9
3 Dar es salaam 830,448 8.6** 624.6
4 Dodoma 967,649 2.9 23.5
5 Ir in g a 919,752 2.7 16.2
6 Kigoma 647,610 2.9 17.5
7 K ilim an jaro 902,194 3.1 68.7
8 Lindi 521,293 2.2 8 .1
9 Mbeya 1,074,981 3.3 17.9
10 Mara 721,238 2.6 33.7
11 Morogoro 931,391 2.9 13.3
12 Mtwara 771,251 2.0 46.2
13 Mwanza 1,441,605 2.9 73.4
14 Rukwa 451,700 4.4 65.0
15 Ruvuma 561,433 3.3 8.8
16 Shinyanga 1,322,130 3.6 26.1
17 S ingida 615,804 2.7 12.5
18 Tabora 814,734 4.6 10.8
19 Tanga 1,029,603 2.7 38.5
20 West Lake 1,007,356 4.0 35.5
21 Zanzibar 479,655 ★ *
T o ta l 17,448,342 1167.6
Average 830,873 3.4 58.4
Source: Bureau of S t a t i s t i c s ,  Dar es salaam 
* Data not a v a ila b le
** People move in to  the reg ion  due to in d u s t r ia l  developm ents.
The p o p u la tio n  o f Tanzania in  1967 census was 12 m illio n .
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The country has a wide variety of land forms which includes the 
highest peak in Africa, Mount Kilimanjaro (5,950m.) and the lowest part
of Africa at the floor of Lake Tanganyika (358m. below sea level). The
main upland areas occur in a northern belt, the Meru, Kilimanjaro, Pare 
and Usambara mountains, a central and southern belt which covers
Ngorongoro, Hanang, Southern highlands and Uluguru mountains. Much of 
the rest of inland Tanzania is made up of sloping plains and plateaux 
broken only by low hill ranges and scattered isolated hills.
The coast includes areas with sweeping sandy beaches with
developed coral reefs which are broken by extensive growth of mangrove 
forests.
Rainfall is variable. About 21 percent of the country can 
expect more than 750mm of rainfall, but only about 3 percent can expect 
more than 1,250mm per annum. A large part of the country is rather dry; 
mainly the central portion with rainfall less than 600mm and evaporation 
exceeding rainfall for nine months of the year. A rainy season from 
December to April is common throughout the country except along the 
mountainous areas where two peaks of rainfall, in October to November and 
April to June, are experienced.
5 .
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The economy of the  coun try  i s  based m ainly on th e  a g r ic u l tu r a l  
s e c to r ,  which c o n tr ib u te s  about 40 p e rc e n t of the GNP and approxim ately  
80 p e rc e n t of the ex p o rt tra d e . Table 1 .2  shows ex p o rt s t a t i s t i c s  fo r 
Tanzania fo r 1974 and 1975 fo r p r in c ip a l  com m odities. More than 
90 p e rc e n t of the  p o p u la tio n  l iv e  in  th e  ru r a l  a re a s , engaged m ostly  in 
a g r ic u l tu re .  Cash crops include c o ffe e , c o tto n , tobacco , te a ,  c loves and 
s i s a l .  Food crops inc lude  m ainly m aize, w heat, r i c e ,  m i l l e t ,  p o ta to e s  
and bananas.
The in d u s t r ia l  s e c to r  in Tanzania i s  s t i l l  sm all, accounting  fo r 
about 10 p e rcen t of the t o t a l  Q4P. Most o f the few e x is t in g  in d u s tr ie s  
a re  a g r o - a l l ie d ,  ie . t e x t i l e  m i l l s ,  farm implement in d u s tr ie s  and 
fo r e s t r y  in d u s tr ie s .  Some sm all s c a le  in d u s t r ie s  using low technology
a re  e s ta b lis h e d  in  r u r a l  a re a s  c lo se  to  sou rces  o f supply of raw
m a te r ia ls . Income per c a p i ta  per annum is  about US $150.
For the p a s t  10 y e a rs  the tra d e  balance in Tanzania has been 
n eg a tiv e  (Table 1 .3 ) and the  s i tu a t io n  i s  w orsening y ear by y ea r. This 
is  due to the f a c t  th a t  Tanzania must a ccep t the going p r ic e  fo r a l l  of 
i t s  prim ary p roducts  exported  to  the  world m arket. The r e a l  value of 
Tanzanian p roducts  has been d e c lin in g  s in ce  1970 and the s i tu a t io n  was 
made worse by th e  1973 o i l  c r i s i s .  For exam ple, in  1970 Tanzania could
ex port 4 tonnes o f s i s a l  to  purchase one farm t r a c to r ,  but by 1979
Tanzania had to  ex p o rt 12 tonnes of s i s a l  to  purchase the  same t r a c to r ,  
w hile running and m aintenance c o s ts  of the  t r a c to r  have a lso  increased  
s ig n i f ic a n t ly .  The same tren d  a p p lie s  to  a l l  prim ary goods exported  by 
Tanzania.
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Table 1. 2
Export Statistics for Tanzania 1974 
for Principal Commodities
and 1975
Million US $
Export 1974 1975
Coffee beans 45.2 58.2
Raw cotton 57.0 35.8
Diamonds 14.7 21.5
Sisal 55.8 36.4
Cloves 23.6 21.3
Tobacco 10.6 9.9
Residual fuel oils 9.3 9.3
Cordage, rope and twine of sisal 17.5 10.6
Tea 8.3 9.8
Forest products 1.7 1.6
Pepper and pimento (including chillies) 8.3 9.8
Others 53.8 81.1
Total 305.8 305.3
Source: Bureau of Statistics, Dar es salaam
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1.2.2 Social and rural development
The prevailing social and economic factors in Tanzania, a few of 
which are referred to above, influenced the country in 1967 to pursue a 
socialistic policy in its development strategy. Since 90 percent of the 
population (Table 1.4) is living in rural areas, immediate attention was 
focused on the type of rural development to be adopted. As most of the 
rural population were either leading nomadic lives or living in widely 
scattered homesteads, socialisation of the rural life was started by 
re-settling the rural population into planned and permanent villages. 
About six years were spent in educating the rural people about the need 
to change their nomadic type of life and to settle in permanent villages 
where social and economical facilities could be provided to them more 
efficiently. By 1978 all rural populations in Tanzania were settled in 
planned permanent villages. A total of 8,200 villages were registered 
with a population of approximately 13.8 million people.
Table 1.4
Distribution of Labour Force in Tanzania (1975)
Sector Population
(millions)
Percentage to the 
total population 
(labour force)
Agriculture 5.3 91.0
Industry 0.1 2.0
Services 0.4 7.0
Source: Bureau of Statistics, Dar es salaam
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The rural socialisation was accompanied by the provision of 
health, education, clean water and other social services to villagers. 
For the people at the grass roots level, political independence gained in 
1961 would have not meant anything to them if they were to have continued 
living under the scourges of illiteracy, disease and poverty. 
Eradication of these scourges became the objectives of rural development. 
It has been taken for granted that broadly-based developments may be 
difficult or impossible if the majority of the population continue to 
remain illiterate and troubled by some of the most debilitating diseases.
In the war against illiteracy reasonable success has been 
achieved as outlined below. The school system has been expanded greatly 
to maintain and improve the proportion of children receiving education, a 
massive task given the past birth rates.
(a) The number of pupils enrolled in primary schools increased from 
486,400 in 1961 to 2,968,700 pupils in 1978, an increase of 
510 percent.
(b) The number of pupils enrolled in standard one (first grade) 
increased from 125,500 in 1962 to 947,800 in 1978, an increase 
of 655 percent.
(c) The number of adult men and women attending literacy classes 
increased fron nil in 1961 to 3,650,000 in 1977. In August 1977 
a total of 2,346,100 adults who had attended literacy classes 
during the previous years took their examinations.
(d) Enrolment for secondary school increased from 13,000 in 1961 to 
46,000 in 1971, an increase of 254 percent.
In the war against disease the following has been achieved:
(a) The number of beds in hospitals, dispensaries and rural health
centres has increased from 11,900 in 1962 to 32,300 in 1977, an 
increase of 171 percent.
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(b) The number of outpatients treated in hospitals, dispensaries and 
rural health centres increased from 22,056,000 in 1962 to 
97,340,000 in 1977, an increase of 341 percent. Preventive 
measures are emphasised rather than curative. Most of the 
health services are located in the rural areas.
(c) Clean water has been provided in many villages.
In general, a great deal of effort has been put into spreading 
education and health services to as large a segment of the population as 
the economic situation of the country allows. The forestry sector has 
contributed significantly to this development by providing wood raw 
materials for the construction of buildings and for making furniture. 
However, the increase in the provision of social services has also had to 
cope with a population growth of 3.4 percent per annum.
1.2.3 Village government
In 1975 village governments were established with legal status. 
The main organs of village government are the village assemblies. 
Every resident of a village who is eighteen years and above is a member 
of the village assembly. The executive of the village assembly is the
village council which consists of twenty five members elected 
democratically every five years by the village assembly. In addition to 
the twenty five members of the village council the executive machinery of 
the village consists also of a village chairman who is the leader of the 
village council, a treasurer and a secretary, who are also elected by the 
village assembly.
The village council is divided into five committees. Each 
committee consists of at least five members of the village council. 
Additional members are sometimes co-opted from the village assembly 
depending on the activeness of the committee.
12.
The committees are:
(a) Finance and planning
(b) Production and marketing
(c) Education, culture and social services
(d) Communication and works
(e) Defence and security.
In general, the responsibilities of the different committees and 
the village council in total are as outlined below.
(a) To undertake any activities for the economic and social 
development of the village.
(b) To plan, co-ordinate and assist the residents of the village
engaged in agriculture, forestry and other industrial activities.
(c) To encourage the residents of the village in undertaking and
participating in communal enterprises such as communal farming, 
establishment of village forest plantations and co-operative 
shops.
(d) To participate in economic enterprises in co-operation with
other village councils.
The village councils, on behalf of the village assemblies, are 
empowered to raise their own funds, engage personnel and make their own 
rules. Government workers are posted to villages to assist the village 
councils in carrying out their functions. Government workers in villages 
are completely answerable to their respective village councils for their 
performance.
Villages are therefore the basic units of rural development in 
Tanzania, and villagers are the principal initiators and implementors of 
development plans within their villages, with constant advice from the 
government. Future establishment of village forest plantations for
village use depends largely upon the effectiveness of the villagers 
themselves in establishing and managing such forests.
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National plans are based on development plans brought forward by 
villagers. Individual village plans are sent to district headquarters 
where they are combined with other village plans within the district. 
District plans are then compiled and sent to the regional headquarters. 
Regional plans are compiled and sent to the national planning team where 
national plans are compiled. The administrative mechanism works from the 
village upwards. This type of organisational structure assists in 
ensuring that basic needs urgently required by the majority of the people 
are given priority in all development plans for the nation.
1.2.4 Agricultural expansion
Economic growth and self-sufficiency in food for the villagers 
and the nation as a whole depend heavily on increased production in the 
agricultural sector. Increased production is expected to be achieved 
through intensification of the area already under cultivation and by area 
expansion. With the population increase at 3.4 percent per annum, more 
food is required each year. From 1970 to 1979, the closest approach to
self-sufficiency in food attained by the nation was only 65 percent. A
substantial amount of foreign currency is spent each year to import food
which could be grown in Tanzania (Table 1.5). Obviously food production 
could be much greater if there were fewer cash crops such as tobacco and
sisal. The question is whether Tanzania is better off to export cash
crops and import food or seme other combination of the possibilities. 
This is an area which requires immediate investigation.
Table 1. 5
Food Importation in Tanzania
Imports
Million US $ 
1974 1975
Wheat 11.6 19.4
Rice 32.3 28.8
Maize 42.4 34.5
Total 86.3 82.7
Source: Bureau of Statistics, Dar es salaam
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Clearing of forests for agricultural expansion has reduced
significantly the amount of forested land in Tanzania. According to land 
use statistics, Tanzania has a forest land area of 31,074,000 hectares of 
which 12.7 million hectares are demarcated as forest reserves. The
forest reserves are partially protected by law but the remaining forests
are not protected and they are the ones cleared for agricultural
expansion, for fuelwood and for other small wood material supply. Table 
1.6 shows the agricultural land use statistics for Tanzania in 1976.
Table 1.6
Agricultural Land Use Statistics for Tanzania 1976
Land Use Area ('000 hectares)
Arable land 5,200
Land under permanent crops 1,090
Permanent meadow and pasture 44,720
Forests and woodland 31,074
Other land 6,520
Inland water 5,905
Total 94,509
Source: Mnzava 1980
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1.2.5 Livestock industry
Tanzania has a large population of livestock which is 
concentrated in a small portion of the country, mainly Arusha, Dodoma, 
Shinyanga and Singida (Table 1.7). Overgrazing is quite pronounced in 
the livestock area. The recommended cattle grazing capacity in most 
grazing regions is 4 hectares per stock unit but in practice the figure 
is as low as 0.5 hectare per stock unit. Hence there are serious 
overgrazing problems. Productivity of thousands of hectares of land is 
severely reduced each year through soil erosion caused mainly by 
overgrazing. Government requests to graziers to reduce the number of 
cattle by selling some have not yet been successful. (The drop between 
1977 and 1978 indicated in Table 1.7 was caused by drought). Increased 
productivity of grazing land per unit area mainly by planting fodder 
trees will minimise the destruction of forests (Appendix 1).
Table 1.7
Livestock Population in Tanzania 1975 to 1978
1975
(thousands) 
1976 1977 1978
Cattle 13,882 14,362 14,817 11,647
Sheep 2,900 2,950 3,000 2,371
Goats 4,600 4,700 4,700 4,059
Pigs 24 24 25 *
Asses 160 160 160 ★
Chickens 19,000 19,300 20,700 *
Ducks 2,300 2,350 2,400 ★
Source: Bureau of Statistics, Dar es salaam
* Data not available
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1.2.6 The role of forestry in Tanzanian social economic development
The major contribution of the forestry sector in the Tanzania 
economy is the provision of fuelwood as a source of domestic energy. 
Fuelwood accounts for 94 percent of the total energy used in Tanzania 
including energy for commercial purposes (Howe and Gulick 1980). About 
98 percent of the population rely upon fuelwood as their source of 
domestic energy; to cook food and for heating purposes (Openshaw 1978). 
The average consumption of fuelwood in Tanzania per capita per annum is
3about 2.3m (Howe and Gulick 1980). In rural areas fuelwood is 
collected freely frcm nearby forests. The only cost involved is the time 
spent collecting the fuelwood. Ten years ago fuelwood sufficient for one 
day could be collected within one or two hours, but now fuelwood 
collection is taking longer and longer as distances to fuelwood supply 
become greater.
Fuelwood and charcoal account for 97 percent of the total forest
products consumed in Tanzania (Table 1.8). Although fuelwood is mainly
collected freely from natural forests, it does have a real value. This 
value is estimated in monetary terms in Table 1.8 in an attempt to find 
the real economic value if this fuelwood were purchased at stump, 
excluding transport costs.
The natural forests contribute about 99.87 percent of the total
fuelwood consumed in Tanzania, plantations contribute only 0.13 percent
(Table 1.8). One hectare of woodland in Tanzania can produce
3approximately 50-60m of roundwood when clearfelled (Temu 1979). Based 
on total roundwood consumed for fuelwood and charcoal (Table 1.8) it can 
be estimated that more than 500,000 hectares of woodland are cleared each 
year in Tanzania for provision of fuelwood and charcoal. Natural 
regeneration of the cleared woodlands is rare (Kaale 1979a). Methods of 
regenerating the cleared woodlands artificially are not known by 
foresters and the cleared woodlands become grassland. Thus a severe 
shortage of fuelwood in the future is inevitable unless intensive tree 
planting is undertaken to replace the cleared woodlands.
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Tanzania will face a severe economic burden if the country 
attempts to replace wood fuel with other imported commercial fuels. 
Currently the country is spending over US $180 million for imported oil 
which accounts for less than 3 percent of the total energy used in the 
country (commercial and domestic). If the country were to import the 
94 percent of the energy provided by fuelwood, it would need to spend, on 
average, US $5,640 million in addition to the US $180 million used now 
for importing oil. With the negative trade balance currently being 
experienced by Tanzania (Table 1.3) this is quite impossible. It is 
obvious that intensive tree planting to meet future requirements of 
fuelwood is an essential aspect of socio-economic development for 
Tanzania.
Forestry also contributes industrial roundwood for construction 
and other development projects. Industrial roundwood includes poles, 
sawlogs, veneer logs and woodchips. The average consumption of
3industrial roundwood in Tanzania is currently about 0.06m per capita
3per annum. The consumption has declined from 0.08m in 1966 to 
0.06nf* in 1978, a drop of 25 percent (Table 1.9). The decline is
mainly caused by unavailability of wood associated with the intensive 
clearing of the natural forests without subsequent regeneration. The 
natural forests contributes 94 percent of the total industrial roundwood 
used in Tanzania.
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The average consumption of sawlogs and veneer logs in Tanzania
3
per capita per annum is currently about 0.01m . The consumption
3 3dropped from 0.03m in 1970 to 0.01m in 1978, a decline of
67 percent (Table 1.10). The consumption is  expected to decline even 
further in the near future due to the declining supply of sawlogs and 
veneer logs from the natural forests. However, intensively managed, fast 
growing, softwood plantations, which by 1978 totalled 19,070 hectares, 
are expected to minimise future sawn timber shortage in the country. The 
annual planting target for softwood plantations is about 4,000 hectares, 
using mainly Pinus patula, Pinus caribaea, Pinus e l l i o t t i i  and Cupressus 
lusitan ica .
Consumption of poles in Tanzania per capita per annum has
remained constant for the past 15 years from 1966 to 1980, with an average
3
consumption of 0.05m . However future availab ility* of poles from the 
natural forests is  not assured (Table 1.11).
Due to the educational development currently taking place in the 
country, the consumption of paper and paper boards per capita per annum 
has increased from 0.0005 metric tonne per capita in 1966 to
0.0011 metric tonne in 1978, an increase of 120 percent. However, the
country imports a l l  it s  paper and paper board which accounts for
87 percent of a l l  forest products imported by Tanzania. This is
contributing sign ifican tly  to the forest products trade balance d e fic its  
(Table 1.12).
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Table 1.10
Production Summary of Sawlog and Veneerlogs
Year
Total
production
(1000m3)
Imports
(1000m3)
Export
(1000m3)
Net volume 
available 
for home 
consumption 
(1000m3)
Population
(millions)
Consumption 
per capita
(m3)
1966 340 - 1 339 11.0 0.03
1967 350 - 1 349 11.9 0.03
1968 387 - 1 386 12.4 0.03
1969 400 - 4 396 12.6 0.03
1970 440 - 4 436 -12.9 0.03
1971 470 - 10 460 13.3 0.03
1972 500 - 2 498 13.6 0.04
1973 261 - 2 259 14.7 0.02
1974 193 - 2 191 15.2 0.01
1975 183 - 2 181 15.7 0.01
1976 147 - 2 145 16.2 0.01
1977 184 - 2 182 16.8 0.01
1978 168 — 2 166 17.4 0.01
Source: FAO 1980
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Table 1.11
Summary of Poles Production
Year
Total
production
(1000m3)
Imports
(1000m3)
Export
(1000m3)
Net volume 
available 
for home 
consumption 
(1000m3)
Population
(millions)
Consumption 
per capita(m3)
1966 569 - 4 565 11.0 0.05
1967 580 - 2 578 11.9 0.05
1968 590 7 3 594 12.4 0.05
1969 625 10 6 629 12.6 0.05
1970 655 22 7 670 12.9 0.05
1971 662 55 8 709 13.3 0.05
1972 672 4 1 675 13.6 0.05
1973 714 5 2 717 14.7 0.05
1974 736 3 1 738 15.2 0.05
1975 759 3 1 761 15.7 0.05
1976 783 3 1 785 16.2 0.05
1977 808 3 1 810 16.8 0.05
1978 834 3 — 837 17.4 0.05
Source: FAO 1980
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Table 1.12
Summary o f Forest Products Trade Balance for Tanzania
Year
Export 
(US $1000)
Import 
(US $1000)
Trade Balance 
(US $1000)
1966 2,131 2,766 -  635
1967 1,661 3,017 -  1,356
1968 2,070 3,693 -  1,623
1969 3,394 3,921 -  527
1970 2,317 5,402 -  3,085
1971 2,284 6,546 -  4,262
1972 897 5,019 -  4,122
1973 1,692 7,993 -  6,301
1974 1,746 13,883 -12,137
1975 1,583 13,883 -12,300
1976 1,734 13,883 -12,149
1977 1,526 13,883 -12,357
1978 1,618 13,883 -12,265
Source: FAO 1980
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To meet the  r i s in g  demand o f paper and paper boards from w ith in  
the c o u n try 's  re so u rce s , a pu lp m ill is  c u r re n tly  under c o n s tru c tio n  in  
Tanzania and i s  expected to  s t a r t  p roduction  by e a r ly  1981. The 
p roduction  c ap a c ity  of the p u lp m ill is  expected to  be la rg e  enough to  
meet lo c a l  demand. Of the  4,000 h e c ta re s  of Government p la n ta t io n  to  be 
e s ta b lis h e d  in Tanzania each y e a r , 3,000 h e c ta re s  w i l l  be fo r the  
p u lp m ill. The p u lp m ill w i l l  a lso  p rov ide  a m arket fo r v i l la g e  softwood 
p la n ta t io n s ,  m ainly to  those v i l la g e s  lo c a ted  near the m il l .
The fo r e s try  s e c to r  p rov ides d i r e c t  employment to  about 
one p e rcen t o f the t o t a l  p o p u la tio n  in  Tanzania, m ainly in  ru r a l  a re a s  
where a l te r n a t iv e  in d u s t r ia l  employment i s  no t a v a ila b le . F o re s try  a lso  
p rov ides many in ta n g ib le  b e n e f i ts  to  r u r a l  people l ik e  b e t te r  w ater 
catchm ents, s t a b i l i s a t i o n  of s o i l  and a m e lio ra tio n  o f c lim a te , r e c re a t io n  
and e s tab lish m en t of many development in f ra s tru c tu re s *  in  r u r a l  a re a s , 
such as roads, h e a lth  s e rv ic e s ,  sch o o ls , e l e c t r i c i t y ,  c lea n  w ater and 
corrmunication system s. Telephone and rad io  become a v a ila b le  both to  the  
fo r e s t  workers and to  the  r u r a l  p o p u la tio n .
F o re s try  is  th e re fo re  c o n tr ib u tin g  s ig n i f ic a n t ly  to  the c u rre n t 
socio-econom ic development o f Tanzania by p rov id ing  some of the  b a s ic  
needs requ ired  by the m a jo rity  of the p o p u la tio n . However, a s  s ta te d  
e a r l i e r ,  the n a tu ra l  fo r e s ts  which c o n tr ib u te  more than 95 p e rc en t of the  
t o t a l  fo re s t  p roducts consumed in  the coun try  are  d e c lin in g , in  f a c t  they 
a re  van ish ing  a t  a f a s t  r a te .  To meet fu tu re  demand, immediate and 
in te n s iv e  nationw ide tre e  p la n tin g  i s  v i t a l  i f  the coun try  is  to  co n tinue  
to  achieve m eaningful socio-econom ic developm ent.
1 .2 .7  Meeting fu tu re  demand of f o r e s t  p roducts
The coun try  is  p lann ing  to  meet i t s  fu tu re  demand fo r fuelwood 
and sm all wood m a te r ia ls  through v i l la g e  a f f o r e s ta t io n ,  in d u s t r ia l  
roundwood through in te n s iv e ly  managed p la n ta t io n s  and some o f the  
in ta n g ib le  b e n e f its  l ik e  improvements o f w ater catchm ents by conserv ing  
the e x is t in g  n a tu ra l  fo r e s ts  more e f f e c t iv e ly .
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So fa r  the  e s ta b lish m e n t of in te n s iv e ly  managed p la n ta t io n s  i s  
p ro g ress in g  su c c e ss fu lly . However, the  im plem entation o f v i l la g e  
a f f o r e s ta t io n  i s  no t y e t  su c c e ss fu l. Up to  1979, over 22,000 h e c ta re s  of 
fuelwood p la n ta tio n  were a lre ad y  p lan ted  in  d i f f e r e n t  v i l la g e s  
(Table 1 .1 3 ). The success r a te  in  the  e s ta b lish m e n t of th e se  p la n ta t io n s  
has been below 30 p e rcen t due to  the u n w illin g n ess  o f v i l l a g e r s  to  tend 
and p ro te c t  the  p lan ted  t r e e s .  S u c c ess fu l im plem entation o f fu tu re  
v i l la g e  a f fo re s ta t io n  w il l  th e re fo re  depend on proper i n i t i a l  p lann ing  on 
how to  overcome problems experienced  in  the  im plem entation o f v i l la g e  
a f f o r e s ta t io n .
Table 1 .13
P lan ted  Area fo r V illa g e  A ffo re s ta t io n  1973-1979
Year Number o f h e c ta re s  p lan ted
1973 1,066
1974 1,388
1975 1,634
1976 1,536
1977 3,278
1978 6,086
1979 8,003
T o ta l 22,991
Source: Tanzania F o re s t D iv is io n  1980
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CHAPTER 2
TOE USE OF FUELWOOD IN DEVELOPING COUNTRIES
2 .1  Fuelwood a s  th e  main so u rce  o f d o m estic  energy
Fuelwood i s  th e  main so u rc e  o f  d o m estic  energy  in  d ev e lo p in g  
c o u n t r ie s  fo r  bo th  r u r a l  and urban h o u seh o ld s . A rnold and Jongma (1978) 
s t a t e  t h a t  more th a n  86 p e rc e n t o f  a l l  th e  wood consumed a n n u a lly  in  
d e v e lo p in g  c o u n t r ie s  is  used a s  fuelw ood. Fuelwood acc o u n ts  fo r
66 p e rc e n t o f  a l l  e n e rg y , o th e r  th a n  human and an im al e n e rg y , used in  
A f r ic a  and fo r  33 p e rc e n t  in  A sia . T ab le  2 .1  shows p er c a p i ta  
consum ption o f  fuelw ood in  some d e v e lo p in g  c o u n t r i e s  a s  w e ll a s  th e  
fuelwood consum ption a s  a  p e rc e n ta g e  o f  t o t a l  energy  used . The d a ta  
d em o n stra te  c l e a r l y  th e  heavy dependence on fuelw ood in  th e se  c o u n t r ie s .
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Table 2.1
Per capita consumption of fuelwood in some developing countries3(m roundwood equivalent)
Fuelwood
Country
Year of 
survey
Population
(millions)
1977
Fuelwood 
consumption 
m^ per capita
consumption 
as a % of total 
energy used in 
the country
Algeria 1976 17.0 0.07 4
Angola II 6.6 1.06 74
Benin II 3.2 0.69 86
Burundi II 4.2 0.22 89
Cameroon II 7.9 1.00 82
Central African II 1.9 1.01 91
Republic
Chad II 4.2 0.80 94
Congo II 1.4 1.30 80
Ethiopia II 30.2 0.81 93
Gabon II 0.5 2.33 44
Gambia II 0.6 0.48 73
Ghana II 10.6 1.04 74
Guinea II 5.0 0.60 74
Guinea Bisseau II 0.6 0.86 87
Ivory Coast II 7.5 0.76 46
Kenya II 14.6 0.99 74
Liberia II 1.7 1.09 53
Libya II 2.6 0.20 5
Madagascar II 8.1 0.66 80
Malawi ii 5.6 0.60 82
Mali II 6.1 2.20 97
Mauritania II 1.5 0.40 63
Mauritius fl 0.9 0.02 2
Morocco II 18.3 0.15 19
Mozambique II 9.7 0.88 74
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Table 2.1 (continued)
Country
Year of 
survey
Population
(millions)
1977
Fuelwood 
consumption 
m^ per capita
Fuelwood 
consumption 
as a % of total 
energy used in 
the country
Niger I f 4.9 0.55 87
Nigeria VI 79.0 0.99 82
Rwanda IV 4.4 0.88 96
Senegal IV 5.2 0.61 63
Sierra Leone VI 3.2 0.81 76
Somalia IV 3.7 1.02 90
Sudan VI 16.9 1.39 81
Tanzania VI 16.4 2.35 94
Togo IV 2.4 0.40 67
Tunisia IV 5.9 0.30 22
Uganda IV 12.0 1.14 91
Upper Volta I f 5.5 0.63 94
Zambia IV 5.1 1.02 45
Zaire IV 25.7 0.46 76
Thailand 1972 36.0 1.36 ★
India 1970 574.2 0.38 30.3
Nepal 1976 12.0 0.53 95.8
Source: Howe and Gulick 1980, Cecelski et al 1979, Shepherd 1979,
Earl 1975.
NB. Energy value calculated on the basis of 2.3m-^  of wood equals
1 metric tonne of coal equivalent.
* Data not available.
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2.2 Consumption of fuelwood
Consumption of fuelwood in developing countries varies
s ig n if ic a n tly  from country to country. The main reasons why poor people 
re ly  upon fuelwood, and the factors leading to these v a ria tio n s  in 
fuelwood consumption are discussed in th is  section.
2.2.1 Consumption data
Low income and poverty are the main fac to rs forcing most people 
in developing countries to rely  heavily upon fuelwood as th e ir  source of 
domestic energy. Fuelwood can be used with simple, cheap stoves (even 
without a stove a t  a l l )  and with lo ca lly  manufactured pots. Openshaw 
(1978) sta ted  th a t fuelwood consumption data  are not kept by many 
developing countries as i t  is  free ly  co llec ted  from th e 'fo re s t .  Fuelwood 
consumption surveys presents some d i f f ic u l t ie s  as consumption varies with 
the season of the year and a v a ila b ili ty  of food. This author indicated 
th a t in many developing countries, co llec tio n  of fuelwood and cooking is  
done by women who are rather shy and re lu c tan t in giving d e ta ils  of the 
amount of fuelwood they use for cooking and for other domestic purposes. 
Women attempting to obtain th is  information w ill obtain fuelwood 
consumption data more easily  than men from th e ir  own sex.
Openshaw (1978) also indicated th a t due to some of the above 
fac to rs , many fuelwood surveys underestimate consumption. To minimise 
the problem of underestimating consumption, he recommended consumption 
surveys should be done continuously throughout the year from individual 
households. Some consumption data of fuelwood are given in Table 2.1.
3
Consumption per cap ita  varies s ig n if ic an tly  from 2.35m for Tanzania to 
30.22m for Burundi. The varia tion  is suspected to be caused mainly by 
the a v a ila b ili ty  of free fuelwood to v illa g e rs  w ithin walking d istance, 
c lim atic  factors and cooking hab its. I t  is fo recast Burundi w ill become 
bare of trees in seven years unless massive tree  planting programs are 
undertaken.
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3The high fuelwood consumption figures for Tanzania (2.35m per
3
cap ita  per annum) which correspond to those of Gabon (2.33m ) and Mali 
3
(2.20m ), are suspected to have been overestimated. However, F leuret 
and F leu re t (1978), who carried  out an in tensive fuelwood survey in
3
Tanzania, came up with an even higher figure of 2.60m per cap ita  per 
annum. They sta ted  th a t the high consumption is  influenced by easy 
a v a ila b ili ty  of free fuelwood. However, they recommended strongly th a t a 
severe fuelwood shortage w ill be experienced by Tanzania in the near 
future due to the intensive c learing  of fo res ts  cu rren tly  taking place 
without regeneration.
2.2.2 Consumption and a v a ila b ili ty
The main fac to rs determining the leve l of consumption of 
fuelwood in ru ra l areas in most developing countries * are the physical 
a v a ila b ili ty  of the fuelwood and the amount of time which must be spent 
co llec tin g  the fuelwood. Table 2.2 ind icates in a generalised broad 
spectrum, estimated consumption of fuelwood in d iffe re n t continents. 
Consumption is  high where wood resources are s t i l l  abundant and 
conveniently d istribu ted  re la tiv e  to population, for example in southeast 
Asia and East Africa.
In Nepal i t  has been observed (Earl 1975) th a t migrants from the 
wood-poor h i l l s  to the forested Terai region of th a t country have been 
found to use twice as much fuelwood as th e ir  companions remaining in the 
h i l l s .  In Thailand the household use of fuelwood in the wood-poor 
c en tra l region is less than half th a t used in the re s t  of the country 
(Arnold and Jongma 1978). In the plateau area of northern Tanzania, the 
d ifference in household use of fuelwood between v illa g es  in wooded areas 
and v illag es  with l i t t l e  or no surrounding woodlands is  estim ated to be 
more than three-fo ld  (Openshaw 1971).
A survey carried  out in India (Arnold and Jongma 1978) revealed 
th a t v illag ers  located near the fo re s t boundaries co llec ted  about 
70 percent of th e ir fuelwood from the fo res t. But as the distance of the 
v illag e  from the fo res t increased beyond 10 km the proportion of fuelwood 
c o lle t ' id from the fo rest diminished sharply. At 15 km the amount 
co llected  was neglig ib le . The fuelwood was co llec ted  manually.
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In the savanna regions of Nigeria fuelwood is transported by road 
for distances of up to 100 km, but a more usual limit to the supply 
distance is less than 50 km (Openshaw 1978). Earl (1975) stated that in 
Uganda the point of indifference between the cost of producing and 
transporting fuelwood or charcoal on an equivalent thermal content basis 
is 82 km. At distances below 82 km it is economical to transport 
fuelwood while at distances above 82 km it is economical to convert the 
fuelwood to charcoal and to transport it as charcoal due to its higher 
calorific value per unit weight. However, the limiting lower and upper 
economic distance constraints which may be applicable to any country will 
depend on the country’s transportation system and freight charges (Earl 
1975). To find the haulage distance at which charcoal manufacture for 
normal heating purposes becomes worthwhile, it is necessary to know the 
costs of production, the distance between forest and market and the costs 
per tonne kilometre (Figure 2.1 modified from Earl (1975)). In general,, 
transport costs in most developing countries are high and unreliable and 
so all possible effort should be made to provide fuelwood close to the 
consumers, especially to villagers who collect their fuelwood manually.
Table 2.2
Estimated consumption of fuelwood for different continents
Annual consumption of fuelwood
Continent Total per capita
million nP m^
Asia and Pacific
Southeast Asia and Pacific 278 0.91
South Asia 267 0.38
China and other Asia 148 0.18
Near East 13 0.15
Africa
North Africa 55 0.50
West Africa 110 0.92
East Africa 117 1.14
Latin America
Central America 33 0.36
South America 199 1.03
Source: Arnold and Jongma 1978
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Figure 2.1
Determination of economic break-ev/en point between 
charcoal and fueluood production + transport costs
B is the break-even point.
Production 
costs of charcoal
Production
costs_o_f _fuelwqpd
Distance from market (km)
It is assumed that 2.3 tonnes of fueluood is equivalent
3
to one tonne of coal. It is also assumed that 1m of air dry 
fueluood is equivalent to one tonne of fueluood by weight.
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2.2.3 Consumption and income
Fuelwood consumption in developing countries appears to be income 
in e la s tic  (Openshaw 1978). An analysis of national per cap ita  averages in 
1971 indicated a s lig h t negative co rre la tio n  between fuelwood consumption 
and annual income growth in Asia, but no d iscern ib le  co rre la tio n  in Africa 
and Latin America. Evidence from within specific  countries is  sim ilar. 
In Thailand, average household consumption of fuelwood in four of the five 
d if fe re n t income groups was approximately the same, while in the highest 
income groups i t  was a l i t t l e  lower. In Tanzania there was no s ig n if ic an t 
d ifference in average per cap ita  consumption in the low income groups 
covering more than 90 percent of the ru ra l population, whereas a 
d ifference of about 10 percent was observed for the high income group. In 
urban areas in Tanzania, the c o rre la tio n  between fuelwood consumption and 
income was s lig h tly  more pronounced, as most of the fuelwood in urban, 
areas is  a commercial commodity and not obtained free as in most ru ra l 
areas. The high income group have more to cook and higher purchasing 
power, hence higher consumption as compared to the low income group.
Fuelwood scarc ity  has led to a r is e  in fuelwood prices in urban 
areas consequently creating  a heavy economic burden on the low income 
people. In many urban areas in Tanzania low income people are spending a 
minimum of 30 percent of th e ir  income on the purchase of charcoal and 
fuelwood for domestic purposes (Kaale 1979a). The price of a bag of 
charcoal has increased from US $2 in 1970 to US $15 in 1979. The increase 
in price is mainly due to increased transport costs of charcoal and 
fuelwood, now being collected  from fu rther and further away each month, 
and each year.
In Niamey, Niger, the average low income family spends over 
25 percent of income on fuelwood. In Ouagadougou, Upper Volta, the 
portion is more than 30 percent. Those who cannot pay the price are 
forced to cook less . Sometimes they are inclined to scrounge about the 
town for twigs, garbage or anything burnable. In some towns in Pakistan 
people s t r ip  bark off the trees  th a t lin e  the s tre e ts  in order to meet 
th e ir undeniable fuelwood needs (Arnold and Jongma 1978). In Colombia i t  
is  estimated tha t about 20 percent of annual income is  speni on the 
purchase of fuelwood for domestic use (Cecelski e t  a l  1979).
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O bservations c a r r ie d  o u t in  Mexico C ity , Bombay, D e lh i, C a lc u tta  
and in  some towns of P ak is tan  revealed  th a t  dom estic energy consumption 
r i s e s  much le s s  than income (C ecelsk i e t  a l  1979). The q u a n ti ty  o f 
fuelwood consumed by the poor is  fre q u e n tly  d escribed  as ' i n e l a s t i c '  in 
the sense th a t ,  re g a rd le ss  of income le v e l ,  i t  i s  a b a s ic  n e c e s s i ty  fo r 
s u rv iv a l. In  urban a re a s  where o th e r forms of commercial e n e rg ie s  a re
a v a i la b le ,  ie . e l e c t r i c i t y  and b o ttle d  g a s , r i s in g  incomes le ad  to  the
use of the more e f f i c i e n t  energy source among those a v a ila b le  so long as 
d if fe re n c e s  in  c o s t  a re  not s ig n i f ic a n t ly  h igh. High incomes perm it the  
purchase of expensive s to v es  which a re  req u ired  fo r energy so u rces  o th e r 
than fuelwood. Low income people a re  unable to  purchase such s to v e s  even 
i f  fuelwood is  not the most e f f i c i e n t  source of energy a v a ila b le  to  them.
2.3 Problems caused by the  requirem ent fo r fuelwood exceeding supply
Problems c re a te d  because fuelwood requirem ent exceeds supply  in  
developing c o u n tr ie s  include d e fo re s ta t io n ,  s o c ia l  c o n f l i c t ,  w aste of
p ro d u c tiv e  lab o u r, use of anim al dung and farm re s id u es  as fu e l  and
f in a l ly ,  d e s e r t i f i c a t io n .  These a re  a few of the more s ig n i f ic a n t  
in te rn a l  f a c to rs  h in d erin g  rap id  socio-econom ic development in  many 
developing c o u n tr ie s .
2 .3 .1  D e fo re s ta tio n
D e fo re s ta tio n  is  one of the main problems caused by fuelwood 
requirem ents exceeding supply. FAO (1978) e stim ated  th a t  th e  e x is t in g  
area o f f o r e s t  in  developing c o u n tr ie s  is  being reduced an n u ally  by 
5-10 m illio n  h e c ta re s  in  L a tin  America, 2 m illio n  h e c ta re s  in  A frica  and 
4 m illio n  h e c ta re s  in  A sia. D e fo re s ta tio n  in  developing c o u n tr ie s ,  along 
w ith f o s s i l  fu e l consumption by the r ic h  c o u n tr ie s ,  a re  c o n tr ib u tin g  
s ig n i f ic a n t ly  to  the in c rease  of CD  ^ c o n ce n tra tio n  in  the  e a r t h 's  
atmosphere (G iffo rd  1979).
35.
D e fo re s ta tio n  is  severe  in  the  neighbourhood of r u r a l  a re as  w ith  
la rg e  p o pu la tion  d e n s i t ie s  which re q u ire  la rg e  amounts o f fuelwood d a ily  
(Arnold and Jongma 1978). The in te n se  p re s su re s  on sm all land a re a s  fo r 
fuelwood lead  to  complete removal o f a l l  t r e e s  and shrubs cover on the 
a re a . The use of 3 m illio n  cub ic  m etres of fuelwood in  Bangkok i s  
rep o rted  to  be f e l t  over a la rg e  p a r t  o f T hailand . Even in  the S ah e l, a 
sp a rse ly  populated  reg io n , a re a s  surrounding  sm all and medium c e n tre s  of 
po p u la tio n  are  la rg e ly  d e fo re s te d . In  a f is h in g  c e n tre  in  the S ah e l, 
where more than 40,000 m e tric  tonnes o f f i s h  i s  d r ie d  an n u ally  using  
fuelwood, d e fo re s ta t io n  ex tends fo r more than 100 km away from the c e n tre .
O bservations c a r r ie d  ou t in  A frica  by Howe and G ulick (1980) 
in d ica ted  th a t  the ra te  of consumption o f fuelwood a lread y  exceeds the 
annual r a te  of rep lenishm ent as the  p o p u la tio n  is  in c re a s in g , so the 
requirem ent for fuelwood is  growing. S hortage  of fuelwood is  lead in g  to  
t o t a l  d e s tru c t io n  of fo r e s ts  in  many developing  c o u n tr ie s . They 
in d ica ted  th a t  Senegal w ill  be bare o f t r e e s  in  30 y e a r s , E th io p ia  in 
20 y ea rs  and Burundi in  7 y e a rs  i f  the  p re se n t r a te s  of d e fo re s ta t io n  i s  
not stopped. Much of the e ig h t  n a tio n  reg ion  of the Sahel w il l  become 
d e s e r t  by the y ear 2000 u n le ss  m assive r e f o r e s ta t io n  and fuelwood 
p la n tin g  is  undertaken soon.
A survey c a r r ie d  ou t by the World Bank in  nine A frican  c o u n tr ie s  
revealed  the p re se n t annual r a te s  o f a f f o r e s ta t io n  would need to  be 
increased  by from 8 to  50 tim es to  meet dom estic fuelwood needs by the 
year 2000 (Howe and G ulick 1980). This ap p lied  even i f  30 to  50 p e rcen t 
o f the to t a l  energy requirem ents in  ru r a l  a re a s  could be met by forms of 
energy o th er than wood, eg. h y d r o - e le c t r ic i ty ,  or through in creased  
e f f ic ie n c y  in end use. E stim ates  o f tre e  p la n tin g  ta rg e ts  needed to  meet 
dom estic fuelwood requ irem ents to  the  y ear 2000 fo r  some A frican  
c o u n tr ie s  are  l i s t e d  in Table 2 .3 . In  g e n e ra l, develop ing  c o u n tr ie s  have 
to  in te n s ify  the e s tab lish m en t of fuelwood p la n ta t io n s  i f  fu tu re  fuelwood 
requirem ents a re  to  be met.
C
om
pa
ri
so
n 
of
 c
ur
re
nt
 a
nn
ua
l 
af
fo
re
st
at
io
n
 p
ro
gr
am
s 
fo
r 
so
m
e 
A
fr
ic
an
 c
ou
nt
ri
es
 w
it
h 
ap
pr
ox
im
at
e 
pl
an
ti
ng
 
ta
rg
et
s 
ne
ed
ed
 
to
 m
ee
t 
do
m
es
ti
c 
fu
el
w
oo
d 
re
qu
ir
em
en
ts
 
to
 
th
e 
ye
ar
 2
00
0
36
xu□£ 4-JO£
O 03 
X  -U 
cd
r— I
Cn cdc
•r—<
4J
n3O•i-tmic
•rH
5-1o
4-3o
cd
o
4->
03 
>  
cd x
rH D O >
cnc
„a. -u c
03 <d X rH
<13
5~l 
•<—IU
,  _  .rt _ ST
pL| -U  D u  » 5-1
ooo
CN
5-1
cd03tH
03X-U
o
4-3
w
4-3c
I  S’:
5-1
4-1
CZJoCJ
VjD V D C N O O O O O O  
• • • • • • • • •
o o r o m c o i n r - ' C o o oI—I m
o o o o o o o o o  v D fH 'n o in n 'O O o o  
CN H  CN o  o
CN I—I
o ^ o o m m o o o
m i n m o c N r o ^ o o  
I—I I—I cn o  mI—I
i n m i n i n i n i n i n o o
r H r H C N C N O O O O f Ht—I
03C
•rH »rH ( 0  * Hf0 m -H c cd •-( a.mic^<d5-t5-i 5-1 O C Z ( Ü N 5 j O)-h (D-h 
(d 5-1 rH C  03 CD rH <J> X  
5  D  Cd Cd *H .H  (Ö -H  4 J
Ü
mi
rH
ZJO0 
w
4- 3c
1
03
5- (
•r-lD
S'
5-1
03c
03
rH
cd
5-1
ZJ
5-(
rH
cd
4-3O
4-1
03
5
U-lO
4- 3c
03o
5- 1&
o
m
o
4 J
om
c
03
S
4-3
Ü
5
o
00cn
rH
-Vo
-r-l
rH
%
s
co
•rH
WW
cd
Ä
4-3
co
cdCQ
ZJocn *
m
et
 b
y 
fo
rm
s 
of
 e
ne
rg
y 
ot
he
r 
th
an
 w
oo
d,
 
su
ch
 a
s 
h
y
d
ro
-e
le
ct
ri
c 
po
w
er
, 
an
d 
by
 g
re
at
er
 
en
d 
us
e 
ef
fi
ci
en
cy
 
of
 
fu
el
w
oo
d.
37.
Fuelwood consumption in  many develop ing  c o u n tr ie s  i s  no t 
confined  to  dom estic use only . In  some c o u n tr ie s  l ik e  Tanzania fuelwood
requirem ent fo r  non-dom estic p u rposes, l ik e  tobacco cu rin g  and b rick  
burn ing , is  causing  s ig n i f ic a n t  d e fo re s ta t io n .  To e lu c id a te  the is su e  
the fuelwood requirem ent fo r tobacco cu rin g  in  Tanzania i s  d iscu ssed  
b r ie f ly .
In  Tanzania tobacco farms a re  c re a te d  by c le a r in g  f o r e s ts  and 
fo r every  one h e c ta re  c u l t iv a te d ,  an a d d i t io n a l  one h e c ta re  of fo r e s t  i s  
c lea re d  fo r the p ro v is io n  o f fuelwood fo r cu rin g  the tobacco. Temu 
(1979) s ta te d  th a t  fuelwood is  an e s s e n t i a l  raw m a te r ia l  fo r  producing 
flu e -c u re d  tobacco in  the Tabora re g io n , which produces about 60 p e rcen t 
of the  tobacco produced in  Tanzania fo r  ex p o rt. Due to  ro o t-k n o t 
nematodes (Meloidogyne sp y ) in f e c t io n ,  tobacco farm ers in  Tabora p ra c t ic e  
s h i f t in g  c u l t iv a t io n  and they can c u l t iv a te  one plot*- c o n se c u tiv e ly  fo r a 
period  of th ree  y ears  only. In te n s iv e  c u l t iv a t io n  o f tobacco s ta r te d  in 
Tabora reg io n  in  1969, and by the end o f 1979 more than 103,700 h e c ta re s  
of fo r e s t  had been c lea re d  fo r tobacco c u l t iv a t io n  (Table 2 .4 ) .  However, 
w ith in  th i s  period  (1969-1979) only  a t o t a l  of 500 h e c ta re s  of fuelwood 
p la n ta t io n  were e s ta b lis h e d . The au th o r s ta te d  th a t  the search  fo r 
a l te r n a t iv e  source of energy fo r tobacco cu rin g  in  Tabora rev ealed  th a t  
fuelwood is  the only r e l i a b le  and econom ical source o f energy. F u tu re  
supply of fuelwood fo r tobacco cu rin g  w i l l  only  be a t ta in e d  i f  in te n s iv e  
e s tab lish m en t of fuelwood p la n ta t io n s  is  in co rp o ra ted  w ith  tobacco 
c u l t iv a t io n .
D e fo re s ta tio n  is  s e r io u s  in  a l l  tobacco growing reg io n s  in  
Tanzania, m ainly in  Tabora, I r in g a ,  Ruvuma, Rukwa and Mbeya (Mnzava 
1980). He quoted an example o f Ulowa v i l la g e  in  Kahama d i s t r i c t  which is  
expanding i t s  tobacco program by c le a r in g  750 h e c ta re s  of fo r e s t  land 
each y e a r , bu t i t  does not have a v i l la g e  a f f o r e s ta t io n  scheme. The 
c o n ce n tra tio n  of people in  Ujamaa v i l la g e s  has c re a te d  in te n s iv e  p re ssu re  
on fuelwood requirem ent to  fo r e s ts  a d ja c e n t to  the v i l la g e s  (Brown 1977, 
Mnzava 1980). D e fo re s ta tio n  is  pronounced in  the v i c i n i t i e s  of most 
v i l la g e s  in Tanzania. F o re s t re se rv e s  c lo se  to  v i l la g e s  fac in g  fuelwood 
sh o rtag es  a re  c u r re n tly  poached h e av ily .
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D eforestation  in the steep  h i l l s  o f Nepal has caused a fuelwood 
c r i s i s  in the country in addition  to la n d -s lid e s  and seriou s s o i l  erosion  
caused by water which is  destroying both farms and roads. Also the 
ca p a b ility  o f the land to support the increasing population i s  d ec lin in g  
rapidly (Earl 1975).
Table 2.4
Tabora region tobacco production data
Season
No. of fa m ilie s  
growing tobacco
Area under 
tobacco 
(hectares)
Estim ate of 
fuelwood used 
IOOOitP stacked
Actual cured and 
marketed tobacco 
(1000 kg)
1969/70 6,071 5,538 582.7 2 ,903 .7
1970/71 6,154 6,819 715.0 4 ,911 .1
1971/72 10,944 6,446 676.8 5 ,215 .2
1972/73 11,738 5,328 559.4 6 ,801 .5
1973/74 13,629 10,300 1 ,081 .5 9 ,951 .4
1974/75 21,308 11,930 1 ,252 .7 7 ,210 .9
1975/76 20,483 11,110 1 ,166.6 8 ,582 .1
1976/77 27,480 14,319 1 ,503 .5 8 ,937 .2
1977/78 26,879 15,902 1 ,669 .7 9 ,200 .0
1978/79 27,000 16,000 1 ,770 .0 ★
Source: Temu 1979
★ Data not a v a ila b le .
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2 .3 .2  S o c ia l c o n f l ic t s
S u b s ta n tia l  s o c ia l  c o n f l i c t  between f o r e s te r s  and v i l la g e r s  can 
occur in  v i l la g e s  in  the v ic in i ty  o f fo r e s t  p la n ta t io n s  th a t  face 
fuelwood sh o rtag es . Soedarwono (1979) s ta te d  th a t  in In d o n esia , 
p ro te c t io n  of Tectona g ran d is  p la n ta t io n s  surrounding  v i l la g e s  fac in g  
fuelwood s c a rc i ty  was im possib le. I l l e g a l  f e l l in g  of t r e e s  in  the 
p la n ta t io n s  was very  common, to  the e x te n t  of fo rc in g  the  Indonesian  
fo r e s t  d iv is io n  to  c l e a r f e l l  s tan d s  p rem atu re ly  befo re  such s tan d s were 
f e l le d  i l l e g a l ly  by v i l la g e r s .  The problem was so lved  by the  Indonesian  
fo r e s t  d iv is io n  by co -o p e ra tin g  w ith  the v i l l a g e r s  and by p rov id ing  them 
w ith  fuelwood.
In In d ia , v i l la g e r s  would s e t t l e  in  the v ic in i ty  of p la n ta t io n s  
to  be c le a r  fe l le d  due to  a v a i l a b i l i t y  of employment 'in' logging o p e ra tio n s  
(B anerjee 1979). However, once the logg ing  o p e ra tio n  was com pleted, the
v i l l a g e r s  became jo b le s s  and s ta r te d  to  f e l l  t r e e s  i l l e g a l l y  from the 
f o r e s t  for s a le  in  order to  earn  a l iv in g .  As in the  Indonesian
s i tu a t io n  the problem was solved by co -o p e ra tin g  w ith  the  v i l la g e r s  and 
by prov id ing  them w ith  employment or by ed u ca tin g  them as to  how they 
could so lve  th e i r  socio-econom ic problems more a p p ro p r ia te ly .
Shortages of fuelwood have encouraged people to  c o l le c t  fuelwood 
i l l e g a l l y  from p ro te c ted  f o r e s t  re se rv e s  in  many developing  c o u n tr ie s  
(Arnold and Jongma 1978). In  In d ia , m obile guard squads and mobile 
c o u r ts  have been e s ta b lis h e d  to  cap tu re  poachers in n a tio n a l fo r e s ts  and 
punish  them sev e re ly . T his has not succeeded, as law enforcem ent 
m easures have l i t t l e  e f f e c t  in  such an un tenab le  s i tu a t io n .  Severe 
sh o rtag e  of fuelwood has undermined a d m in is tra tiv e  c o n tro l even in  China, 
where t re e s  on commune p la n ta tio n s  a re  sometimes s u r r e p t i t io u s ly  uprooted 
fo r fuelwood alm ost as soon as they a re  p lan ted .
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2.3.3 Waste of productive labour
Where fuelwood could be collected  in the immediate v ic in ity  of 
most households a few years ago, i t  now has to be gathered and carried
from d istances up to a fu ll  day 's walk. As fuelwood becomes more scarce
more ru ra l labour w ill be diverted to the co llec tio n  of fuelwood. Even 
in conditions of usually widespread ru ra l unemployment, fuelwood 
gathering becomes a s ig n ific an t constra in t on other a c t iv i t ie s  in those 
seasons of the year when ag ric u ltu ra l labour is  in high demand. For
example, in c en tra l parts  of Tanzania, more than 300 mandays per annum 
per family are used for co llec ting  fuelwood (Mnzava 1980). In some parts  
of the Arusha region of Tanzania, more than 400 mandays per annum per 
family are used for co llec ting  fuelwood (Kaale 1979a). In Lushoto Tanga 
(Tanzania), women who are so le ly  responsible for fuelwood co llec tio n  
worked an average of 64 hours per week during daylight - hours (Fleurent 
and F leurent 1978). Among these, cooking and housework accounted for an 
average of 27 hours per week. I f  food preparation and fuelwood
co llec tio n  could be sim plified , labour input in to  the c r i t i c a l  area of 
subsistence production could be much la rg er. Fuelwood co llec tio n  is one 
of the most arduous tasks performed by Tanzanian women. They have to
carry heavy loads of fuelwood (about 33 kilograms) for d istances up to 
10 km. Female children begin to help th e ir  mothers in fuelwood 
co llec tion  almost as soon as they can walk, and i t  is not unusual to see 
three or four year old g ir ls  walking home with large bundles of twigs on 
th e ir  heads.
I t  has been estimated th a t if  the time spent by v illa g e rs  of 
Machakos Kenya on co llec tin g , cu tting  and carrying fuelwood co llec ted  
free ly  from the nearby fo res ts  to th e ir homes were costed a t current
daily  labour ra te s , i t  would be cheaper to use other forms of energy lik e  
kerosine or e le c tr ic i ty  if  they were available  (Openshaw 1980a).
Thus i t  can be seen tha t much e ffo r t  is  required to c o lle c t
fuelwood in many developing countries and the s itu a tio n  is  ge tting
worse. If  a lte rn a tiv e  sources of fuelwood or other energy sources were 
availab le  the people could d iv ert th e ir energy and time to other forms of 
productive a c tiv ity .
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2.3.4 Burning of animal dung and farm residues
Animal dung and farm residues are used as substitutes to 
fuelwood where fuelwood cannot be obtained. Use of these materials as 
fuelwood deprives the soil of nutrients which leads to the reduction of 
agricultural production. The diversion of animal dung and farm residues 
to fuel thus becomes the equivalent of burning food to cook food. Arnold 
and Jongma (1978) estimated that each tonne of animal dung burnt may mean 
a loss of production of 50 kg of food grain or more.
Serious food shortages will be experienced in many developing 
countries if animal dung and farm residues continue to be used as fuel 
instead of being used as manure on the farms. Eckholm (1975) stated that 
in India, plant nutrients wasted annually due to the use of animal dung 
as fuel is reported to be more than 40 percent of th£ country’s chemical 
fertiliser use. The author also stated that fuelwood scarcity in Eastern 
Nigeria forced the rural people to uproot crop residues after the harvest 
for use as fuel. Before the scarcity, the dead stalks and leaves were 
left to enrich the soil and to reduce soil erosion.
Shortage of fuelwood is not only inducing villagers to use 
animal dung and farm residues as fuel, but it is also affecting 
nutritional well-being of people in parts of West Africa where cooked 
meals have been reduced to one a day. Also in the Uplands of Nepal where 
only vegetables which can be eaten raw are normally grown. Introduction 
of new food crops with better nutritive value into the wood-poor hills of 
Haiti failed mainly due to shortage of fuelwood to cook such foods 
(FAD 1978).
2.4 Desertification
Desertification was defined by the United Nations (1977) as the 
extension or intensification of desert conditions involving a decline in 
the productivity of the land. Deserts are areas with extremely limited 
agricultural potential. They occur in a variety of types, hot and cold, 
stony and sandy, but all are characterised by rainfall deficiencies so 
marked that"jultivation or stock rearing are possible only with special 
adaptations, for example through irrigation schemes.
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D e s e r t i f ic a t io n  does not n e c e s s a r i ly  mean expansion o f e x is t in g  
d e s e r ts  s in ce  the  p rocess does not sp rin g  from the d e s e r t  co re s ; i t  need 
not always work outward. Sem i-arid  or subhimid c ro p lands may d e te r io r a te  
to  d e s e r t  s t a tu s  due to  o v e rg raz in g , d e fo re s ta t io n  and poor farming 
p ra c t ic e s  accompanied by s o i l  e ro s io n  caused both  by wind and w ater. 
Many m arg inal lan d s  of the a r id  world th a t  o therw ise  could be serv in g  
needs o f some people a re  now e s s e n t i a l ly  w aste lands as the  r e s u l t  o f 
o v e r -e x p lo ita t io n . The d e s tru c tio n  o f woody sp e c ie s  as fuelwood, and fo r 
o th e r dom estic p u rposes, is  one a sp e c t o f d e s e r t i f i c a t io n .
S o c ia l and economic d i s a s te r s  always accompany d e s e r t i f i c a t io n .  
D e s e r t i f ic a t io n  anywhere can a f f e c t  the whole g lo b a l community due to  the  
d e c lin e  in  a g r ic u l tu r a l  p ro d u c tio n , accompanied by high death  r a te s  of 
people due to  s ta r v a t io n ,  as  experienced  in  the  Sahel d rought o f 1968 to
1973 when about 250,000 people d ied  (U nited N atio n s  1977). Developing
c o u n tr ie s  ex p erien c in g  d e s e r t i f i c a t io n  a re  se v e re ly  a f fe c te d  both
econom ically  and s o c ia l ly  due to  lack  of fo re ig n  currency  to  import food 
r e l i e f  from o u ts id e . In develop ing  c o u n tr ie s ,  d e s e r t i f i c a t io n  worsens 
e x is t in g  c o n d itio n s  of p o v erty , b rin g s  m a ln u tr i t io n  and thus
s u s c e p t ib i l i ty  to  d is e a s e , erodes the  b a s is  of the n a tio n a l economy and 
then s t r a in s  s o c ia l  s e rv ic e s  a lre a d y  hampered by rem oteness and lack  of 
funds.
Lands beyond those  im m ediately a f fe c te d  by d e s e r t i f i c a t io n  can 
s u f fe r  damage as  d u s t storm s can move s o i l  g re a t d is ta n c e s , and increased  
flood ing  may occur fa r  downstream due to  rap id  runo ff from lands denuded 
of t r e e s  and p la n ts .  I t  has been e s tim a ted  th a t  the  l iv e s  of over 
700 m illio n  people in developing  c o u n tr ie s  a re  c u r re n tly  a t  high r is k  i f  
immediate a c t io n  is  not taken to  s to p  d e s e r t i f i c a t io n .  The annual world 
r a te  of land d eg rad a tio n  due to  d e s e r t i f i c a t io n  is  e stim ated  to  be above 
6 m illio n  h e c ta re s . C osts of r e h a b i l i t a t in g  degraded land a re  estim ated  
to  be h igh , about US $2,000 per h e c ta re  (U nited N ations 1977). Many 
developing c o u n tr ie s  do no t have th e  c a p i t a l  and re so u rces  to  
r e h a b i l i t a t e  la rg e  a re a s  o f degraded lan d . The e f f e c t s  o f d e s e r t i f i c a t io n  
on man appear most d ra m a tic a lly  in  the  mass exodus th a t  accompanies 
d rought c r i s e s  and the m assive d e s tru c t io n  o f l iv e s to c k . Some human 
d ise a se s  a re  s p e c i f ic  to  d e s e r t  a re a s , such as eye d ise a se  (trachoma) and 
b i lh a rz ia .
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D e s e r t i f ic a t io n  a r is e s  from the in te ra c t io n  between a d i f f i c u l t ,  
u n re l ia b le  and s e n s i t iv e  d ry land  environm ent and m an's use and occupation  
of i t  in  h is  e f f o r t s  to  make a l iv in g  (U nited N ations 1977). The 
v u ln e r a b i l i ty  to  d e s e r t i f i c a t io n  and the s e v e r i ty  o f i t s  impact a re  
p a r t ly  governed by c lim a te  in  th a t  the  lower and more u n c e r ta in  the  
r a i n f a l l ,  the  g re a te r  the p o te n t ia l  fo r d e s e r t i f i c a t io n .  FAO (1976) 
s ta te d  th a t  d e s e r t i f i c a t io n  i s  perhaps the most im portan t hazard th a t  i s  
th re a te n in g  the low r a i n f a l l  a re a s  of the world.
Dry lands which a re  v u ln e rab le  to  d e s e r t i f i c a t io n  a re  c l a s s i f i e d  
by the U nited N ations (1977) as those a re a s  w ith  mean annual r a i n f a l l  
below 800mm. These a re as  c o n s is t  of the  a r id  lands ( r a i n f a l l  below
250mm) w ith  not enough ra in  to  support c ropping  bu t w ith  s u f f ic ie n t  
v e g e ta tio n  to  support p a s to ra lism . O utside the  a r id  zone a re  the  
sem i-a rid  lan d s  w ith  r a i n f a l l  between 250mm to  600mm, where, depending on 
tem peratu re  and season , c u l t iv a t io n  o f drought r e s i s t a n t  c rops i s  
g e n e ra lly  p o s s ib le . F in a l ly  the g reener m argins of the d ry land  b e l ts  
com prise the  d r ie r  p a r ts  of the  subhimid zone w ith  r a i n f a l l  between 600mm 
to  800mm. P opu la tion  d e n s ity  in  the subhumid zone is  norm ally high 
accompanied by in te n s iv e  land use p re ssu re  which le ad s  to  d e s e r t i f i c a t io n .
P reven tion  of d e s e r t i f i c a t io n  can be achieved through proper 
land use p lann ing  and through edu ca tin g  the people o f the bad e f f e c t s  of 
d e s e r t i f i c a t io n  and the means by which they  can p rev en t i t .  U nited 
N ations (1977) argue th a t  s in ce  d e s e r t i f i c a t io n  i s  a human problem, 
m easures to  combat i t  must u lt im a te ly  be d ire c te d  toward peop le , towards 
s u s ta in in g  and improving th e i r  economic and s o c ia l  c o n d itio n s . Once they 
conceive the w orthw hileness o f p rev en tin g  d e s e r t i f i c a t io n ,  then on th e ir  
own w illin g n e s s  they may co -o p e ra te  w ith  government agenc ies in  the 
endeavour to  p reven t d e s e r t i f i c a t io n .
In T anzania , n e a rly  the whole coun try  is  c u r re n tly  exposed to  
d e s e r t i f i c a t io n .  About 90 p e rc en t of the  coun try  re c e iv e s  a r a i n f a l l  
below 800mm. O vergrazing and d e fo re s ta t io n  accompanied by severe  s o i l  
e ro s io n  is  tak in g  p lace  a l l  over the co un try  and w ith  the  c u rre n t 
po p u la tio n  growth o f 3.4 p e rc en t per annum, d e s e r t i f i c a t io n  in Tanzania 
can be expected  to  in c re a se . Large p a r ts  o f the  coun try  have a lread y
been turned to  d e s e r t  c o n d itio n s , Kondoa being a good example where over 
150,000 h e c ta re s  of land have been com pletely  turned  to  w asteland .
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As the economy of Tanzania depends highly on the agricultural 
sector, unless immediate and effective measures are taken to prevent this 
increasing rate of desertification, severe economic and social stress 
will be experienced in the near future. Village afforestation is 
expected to minimise desertification, but the problem will only be solved 
by the combined effort of all land users.
2.5 Energy and economic efficiency of fuelwood
Fuels like electricity, coal and gas require high capital 
investment in stoves before they can be used. Many low income people are 
unable to purchase such stoves even if the relative prices of these fuels 
would later allow lower operating costs. For example, in Tanzania the 
cheapest one burner table electric cooker costs US $240 and the cheapest 
gas cooker costs about US $360 (the national annual income per capita is 
US $150). In most developing countries, most of the alternative fuels, 
as well as the stoves to be used with such fuels, are imported and 
foreign currency is scarce. Under these conditions people continue to 
rely upon fuelwood as their main source of domestic energy. Although
Earl (1975) has shown that fuelwood is relatively energy inefficient due 
to its high ratio of weight to calorific output as compared to other 
fuels (Table 2.5) it is more economically efficient in Tanzania, than 
alternative commercial fuels.
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Table 2.5
Calorific value of different fuels
Type of Fuel mJ per kilogram
Paraffin (kerosine) 43.6
Fuel oil 41.1
Charcoal 29.7
Coal 28.9
Wood (oven dry) 19.7
Wood (air dry) 14.7
Cow dung (dry) 16.7
Peat (dry) 16.7
Source: Shepherd 1979
Energy conversion factors: Cal (calorie) = 4.19J (joules)
Kcal (kilocalorie) = 4.19kJ (kilojoules)
1000 Kcal = 4.19mJ (megajoules)
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2.6 Conversion of fuelwood to  c h a rc o a l
The s im p lest method of upgrading the value  of wood as fu e l is  to  
co n v ert i t  to  ch a rco a l. In  most develop ing  c o u n tr ie s  c h a rco a l is
produced mainly by using sim ple k i ln s .  These may be sim ple e a r th  k i ln s ,  
p o rta b le  s t e e l  k iln s  or b ric k  k i ln s . More advanced methods of making 
ch arco a l are a v a ila b le , such as r e t o r t s ,  con tinuous combustion k i ln s  and 
fu rn aces  which give h igher p ro d u c tio n  and recovery  p e rc en t. The 
advantages and d isad v an tag es  o f the d i f f e r e n t  methods o f co n v ertin g  
fuelwood to  ch arco a l a re  summarised in  Table 2 .6 . The ta b le  in d ic a te s  
c le a r ly  the s u i t a b i l i t y  o f sim ple k i ln s  fo r develop ing  c o u n tr ie s  in  
c o n tra s t  to  r e to r t s ,  con tinuous com bustion k i ln s  and fu rn aces .
Conversion of fuelwood to  c h a rco a l is  not an e f f i c i e n t  method of 
using fuelwood, e s p e c ia l ly  in  a re as  w ith  fuelwood s c a r c i ty ,  because of 
h e a t lo s se s  in the p rocess of m anufacturing  c h a rco a l. More wood raw 
m a te r ia l  is  used when c h a rco a l is  burned than  i f  the wood had been b u rn t 
d i r e c t ly  as fuelwood. Openshaw (1978) s ta te d  th a t  in e a r th  k i ln s ,  common
3
in developing c o u n tr ie s , an average o f 12 m e tric  tonnes (12m ) of 
roundwood a re  req u ired  to  produce 1 tonne of c h a rc o a l. The energy 
reco verab le  from co n v ertin g  ch a rco a l in  e a r th  k i ln s  is  thus about 
25 p e rcen t of th a t  in  the o r ig in a l  wood. Table 2 .7  shows conversion  
fa c to rs  from roundwood to  one tonne of c h a rco a l in a few A frican  
c o u n tr ie s .
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Table 2 .6
Advantages and d isad v an tag es  o f d i f f e r e n t  methods o f 
co n v ertin g  fuelwood to  c h a rco a l
Advantages D isadvantages
K ilns
-  Low c a p i t a l  c o s t
-  No e x te rn a l  fu e l requirem ent
- Low te c h n o lo g ic a l requirem ent
-  Labour in te n s iv e
- R e la tiv e ly  la rg e  p ie ce s  o f wood 
may be used
-  M oisture co n ten t not c r i t i c a l
-  Can be made w ith  lo c a l  m a te r ia ls
-  D i f f i c u l t  to  c o n tro l the q u a l i ty  
and q u a n ti ty  o f ch arco a l
-  Not p o s s ib le  to  c o l le c t  
by -p ro d u cts
-  Very sm all m a te r ia ls ,  eg. c h ip s , 
saw dust and bark cannot e a s i ly  
be u t i l i s e d
R e to rts
-  High y ie ld  of ch arco a l
-  P o ss ib le  to  c o l l e c t  by-p roducts
- P o ss ib le  to  c o n tro l q u a l i ty  of 
ch a rco a l
-  C a p ita l  in te n s iv e
-  Norm ally re q u ire  imported 
m a te r ia ls
-  R equire advanced technology
-  S ize  and m o istu re  co n ten t of wood 
has to  be s t r i c t l y  c o n tro lle d
-  R equire  e x te rn a l  energy source 
fo r  a t  l e a s t  p a r t  of the p rocess
-  Not p o r ta b le
Continuous k iln s
-  Can u t i l i s e  sm all s ized  re s id u e s
-  Cheaper than r e to r t s  and fu rnaces
-  P rovide con tinuous su p p lie s  of 
good q u a l i ty  ch arco a l
-  C harcoal i s  ho t when d ischarged  
and th e re fo re  re q u ire s  s p e c ia l  
h and ling
-  B y-products cannot be c o lle c te d
-  R equire e x te rn a l  energy in p u t fo r 
a t  l e a s t  p a r t  of the time
-  Not p o r ta b le
Furnaces
-  Can u t i l i s e  any o rgan ic  m a te r ia ls  
in c lu d in g  woodchips, sawdust and 
bark
- P rovide con tinuous su p p lie s  of 
high q u a l i ty  ch arco a l o f any 
d e s ire d  v o la t i l e  co n ten t
-  Not labou r in te n s iv e
-  C a p i ta l  in te n s iv e
-  Wood has to  be chipped
-  M oisture c o n ten t must be below 
45%
-  Not p o r ta b le
-  R equire advanced technology
-  B y-products cannot be c o lle c te d
-  R equire imported m a te r ia ls
Source: E a r l 1975
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Table 2.7
Conversion fac to rs , roundwood to one tonne of charcoal
Method of charcoal Tonnes of roundwood Country from which the
production used to produce 1 tonne 
of charcoal * 
observation was conducted
S teel portable k ilns 6 General in many countries
Brick k ilns 6 General in many countries
Earth k iln 12 Sudan
Earth k iln 24 Nigeria
Earth k iln 12 Zambia
Earth k iln 12 Tanzania
Source: Openshaw 1978
* I t  is assumed that lm  ^ of roundwood is equivalent to one m etric
tonne.
The high figure of 24 tonnes of roundwood to one tonne of 
charcoal in N igeria needs further investiga tion , however, the 12 tonnes 
of roundwood to one tonne of charcoal is  a reasonable figure which can be 
used for estim ating amount of wood required for charcoal production by 
using earth  k ilns.
Production of charcoal can be doubled if  portable s te e l  k ilns or 
brick k ilns are used instead of earth  k iln s . This w ill minimise 
s ig n if ic an tly  the amount of roundwood required for production of charcoal 
and make charcoal production more economical and less  destruc tive  to the 
ecological system.
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In spite of the loss of potential heat energy in the conversion
of wood to charcoal, there are circumstances where this conversion w ill
be desirable:
(a) Charcoal has a higher c a lo r ific  value per unit weight than 
fuelwood (Table 2 .5). I t  is  more economical to transport 
charcoal over longer distances compared to fuelwood. However, 
i t  is easily  crushed to charcoal dust i f  not handled properly in 
storage and transportation. Where an excess of wood is  
available in areas remote from population centres, then i t  w ill 
be feasible to transport the energy as charcoal. Where land 
clearing is taking place and the forest is  being burnt i t  makes 
good sense to convert the wood to charcoal so that i t  is  not 
lo st.
(b) Storage of charcoal takes less  room as compared to fuelwood and 
i t  can be stored in containers which can be handled for 
transport and sale more easily .
(c) Charcoal is  not liab le  to deterioration by insects and fungi.
(d) Charcoal is smokeless and almost sulphur-free, as such i t  is an 
ideal fuel for towns and c it ie s .  I t  can be used in stoves 
capable of heating the house and providing hot water as well as 
being adapted for general cooking purposes. However, as with 
a ll  fuels with a high carbon content, care has to be taken 
during combustion to ensure that there is  free circulation of 
air because of the danger of carbon monoxide poisoning.
2.7 E fficient use of fuelwood
Studies carried out in many developing countries indicate that 
fuelwood is often used in e ffic ien tly  and that the present fuelwood 
consumption could be reduced by more than 50 percent if  e ff ic ie n t methods 
of using fuelwood were adopted. Cecelski e t a l (1979) estimated the 
effic iency  of open fire  cooking to be about 10 percent only. Openshaw 
(1980b) estimated the efficiency of most traditional African kitchen 
firep laces, which consist of three stones on which the cooking pot is  
placed (Figure 2.2) ,  to be about 7 to 8 percent only.
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Openshaw (1980b) sta ted  th a t of the household fuelwood 
requirements, about 55 percent by volume is used for cooking, 20 percent 
for warming water, 15 percent for heating and the remaining 10 percent 
for ironing and for protection purposes. As 75 percent of the fuel is  
used in stoves for cooking and warming water, energy saving e ffo r ts  
should be concentrated in the development of more e ff ic ie n t  cooking 
stoves. I f  the effic iency  of cu rren t stoves could be improved from 
8 percent to a t le a s t 20 percent the present fuelwood shortage in many 
developing countries w ill be minimised s ig n ific an tly . Costs of 
introducing more e ff ic ie n t  stoves are extremely low and are in s ig n ifican t 
when compared to the savings of fuelwood to be achieved. Development of 
more e ff ic ie n t  cooking stoves is therefore one among the v i ta l  aspects to 
be considered in the endeavour to solve the fuelwood scarc ity .
The tra d itio n a l open cooking f i r e  (Figure 2.2) is  extremely 
in e ff ic ie n t due to the fac t tha t much heat is  radiated outwards as well 
as upwards and the flame is not concentrated to the cooking pot. Nearly 
a l l  ru ra l people in Africa are s t i l l  using the open f ire  cooking system. 
Another disadvantage of the open f ire  system is tha t there is  no chimney 
to take away the smoke, so tha t the person cooking has to contend with 
smoke.
A re la tiv e ly  simple closed fuelwood stove with an effic iency  of 
15 percent has been developed by the Division of Forestry , U niversity of 
Dar es salaam, Tanzania (Figure 2 .3). The stove is simple in design so 
that i t  can be constructed eas ily  by v illa g e rs  using availab le  local 
m aterials such as mud or burnt bricks and with minimum cost. The stove 
has a chimney to carry the smoke away, i t  is  raised off the ground for 
comfort and i t  is easy to clean and maintain. Openshaw (1980b) sta ted  
that if  the new design of fuelwood stove were universally  adopted in 
Tanzania, fuelwood consumption would be reduced to as l i t t l e  as 
50 percent of the present consnnption.
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Figure 2.2
Typical rural African open fire place
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Figure 2.3
Design of improved fueluood stove
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At l e a s t  40 p e rc en t o f c h a rco a l could be saved by the  in d iv id u a l 
householder i f  m etal s to v es  commonly used in  A frica  were s u b s t i tu te d  w ith  
c la y  s to v e s , and cooking time could be reduced by more than  35 p e rcen t i f  
the sw itch  was made (Openshaw 1979b). M etal s to v es  r a d ia te  much h ea t 
both outwards as  w ell as upwards, hence a re  in e f f ic ie n t ;  c la y  s to v es  a re  
b e t te r  in su la te d . In  h is  experim ents to  compare the e f f ic ie n c y  of the 
two s to v e s , Openshaw (1979b) found th a t  by using  the same q u a n tity  and 
q u a l i ty  o f c h a rco a l, on average tw ice as much w ater was b o iled  in the 
c lay  s to v e  as compared w ith  the  m etal s to v e . The average time spen t to  
b o il  w ater on the c lay  s to v e  was 40 p e rc en t le s s  than on the time sp en t 
on the  m etal s to v e . The p r ic e  of a c la y  s tove  is  lower than the m etal 
s tove  which c o s ts ,  on av erag e , US $5 in  Tanzania. The m etal s to v e  
re q u ire s  imported in p u ts , bu t the c lay  s to v e  is  made p u re ly  w ith  lo c a l  
m a te r ia ls .
In  summary the advantages of the c la y  s to v es  a re :
(a) They can be b u i l t  by anyone w ith o u t s p e c ia l  to o ls  and even 
w ithou t t r a in in g  once dem onstration  s to v es  a re  a v a ila b le .
(b) They use le s s  fuelwood than m eta l s to v es .
(c) They can do a l l  types o f cooking.
(d) They use lo c a l ly  a v a ila b le  m a te r ia ls  which a re  f re e  in  most 
coun try  a re a s .
(e) Cooking time can be reduced by up to  40 p e rcen t.
(f)  Smoke is  c o n tro l le d .
(g) They a re  ra ise d  o f f  the ground hence more com fortab le  to  use.
Shepherd (1979) recommended s tro n g ly  th a t  governments o f 
developing  c o u n tr ie s  should pu t g re a t  emphasis on the development of more 
e f f i c i e n t  fuelwood and c h a rc o a l s to v es  in  o rd er to  m inim ise c u rre n t 
fuelwood consumption. Developed e f f i c i e n t  s to v es  should be co n stru c ted  
from re a d ily  a v a ila b le  lo c a l  m a te r ia ls ,  easy  to  c o n s tru c t and easy  to  use 
w ith  e x is t in g  u te n s i l s  owned by v i l l a g e r s .
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E fficien t fuelwood and charcoal stove demonstration centres 
should be established in a ll  v illa g es so that v illagers can see them 
physically and copy the technology by developing or constructing their 
own stoves. The tremendous saving in fuelwood and cooking time w ill 
d efin ite ly  attract people's interest.
The most important controllable factor influencing the 
effic iency  of wood as fuel is  the moisture content (Earl 1975). Moisture 
in very fresh wood may amount to more than 100 percent of the dry 
weight. This reduces i t s  value as fuel because of the heat loss involved 
in the evaporation of water. Reduction of the moisture content in wood 
to be used as fuelwood is  desirable in order to reduce handling and 
transport costs and to increase the c a lo r ific  heat value of the wood. 
Table 2.8 contains some figures on proportions of heat lo s t  by using wood 
with different moisture contents. Temu (1979) emphasised that people 
should be encouraged and educated on the importance of using dry wood in 
order to minimise their fuelwood consumption. In general, v illagers use 
dry fuelwood in Tanzania but, as fuelwood becomes more scarce, they tend 
to use more greenwood hence increasing consumption.
Table 2.8
Effect of moisture content on the ca lo r ific  value of wood
Moisture content 
ovendry basis 
(percent)
Heat lo s t , based on that 
available at 10% moisture 
content (percent) *
20 10
50 32
100 54
200 76
Source: Panshin et_ a l 1962
* Heat is  lo st  as latent heat of vaporisation of
water from the wood.
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CHAPTER 3
RENEWABLE ENERGY SOURCES OTHER THAN FUELWOOD VHICH CAN CONTRIBUTE 
TO DOMESTIC ENERGY DEMAND IN DEVELOPING COUNTRIES
3 .1  In tro d u c t io n
Renewable e n e rg ie s ,  l i k e  h y d r o - e l e c t r i c i t y ,  b io g a s , s o la r  energy  
and w in d m ills , can c o n t r ib u te  to  d o m estic  energ y  demands in  th e  f u tu r e ,  
so t h a t  when fo r e c a s t in g  fu tu r e  demand o f  fuelwood in  d ev e lo p in g
c o u n t r i e s ,  th e  p o s s ib le  c o n t r ib u t io n  o f  th e se  energy  so u rc e s  shou ld  n o t 
be n e g le c te d . The p re s e n t  p re s s u re  p u t on f o r e s t  la n d s  w i l l  be m inim ised 
i f  a l t e r n a t i v e  e n e rg ie s  fo r  d o m estic  use a re  a v a i la b le  to  v i l l a g e r s .  The 
s h i f t  from wood bu rn ing  s to v e s  to  th o se  runn ing  on n a tu ra l*  g a s ,  c o a l  and 
e l e c t r i c i t y  observed  in  many developed  c o u n t r ie s  in  th e  tw e n t ie th  
c e n tu ry , can a ls o  be ex p ec ted  to  ta k e  p la c e  in  some o f  th e  d ev e lo p in g  
c o u n t r ie s  where such energy  so u rc e s  a re  a v a i la b l e .  In  1850 fuelw ood made 
up 91 p e rc e n t o f the  t o t a l  d o m estic  energy  used in  the  U n ited  S ta t e s  o f 
A m erica, b u t in  1975 fuelw ood used fo r  dom estic  p u rp o ses  was
in s ig n i f i c a n t  when compared w ith  o th e r  so u rc e s  o f energy (Eckholm 1975). 
However, th e  a l t e r n a t iv e  e n e rg ie s  r e q u ir e  h ig h  tech n o lo g y  and h ig h  
i n i t i a l  c a p i t a l  in v e stm en t, bo th  s c a rc e  in  m ost d ev e lo p in g  c o u n t r ie s .  On 
th e se  g rounds, fuelwood w i l l  c o n tin u e  to  be th e  main so u rce  o f d o m estic  
en erg y . As th e  a l t e r n a t i v e s  to  fuelwood a re  no t expec ted  to  c o n t r ib u te  
s ig n i f i c a n t l y  to  dom estic  en erg y  in  th e  n ea r f u tu r e ,  th ey  w i l l  be
d isc u sse d  very  b r i e f l y .  The o b je c t iv e  o f d is c u s s in g  them i s  to  em phasise
t h e i r  e x is te n c e  and th a t  w ith  so c io -econom ic  grow th th ey  m igh t be o f  
im portance in  th e  fu tu r e .
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3. 2 Alternative renewable energies to fuelwood
3.2.1 Biogas
Biogas is generated by allowing organic matter of various kinds 
to decay in low oxygen environments. It is identical to the marsh gas of 
freshwater wet land. Cecelski et al (1979) stated that any organic waste 
containing carbon, hydrogen, oxygen and a certain amount of nitrogen may 
be suitable material for producing biogas. They also stated that biogas 
is a close substitute to natural gas and can be produced in large 
quantities and piped economically for short distances. Maintenance costs 
of biogas plants are reported to be low, but as with natural gas, there 
is the possibility of safety problems, since methane is explosive when 
mixed with air in proportions of 5-15 percent by volume.
Residues from biogas plants can be used as fertiliser as the 
basic components of biogas are compounds of carbon and hydrogen 
(Mnzava 1980). Most of the nitrogen is retained by the residues. 
Development of biogas plants has been successful in India, Tanzania and 
in China. In Tanzania however, low income people are unable to afford 
the relatively high initial costs of establishing biogas plants which 
range from US $800 for family use to over US $10,000 for rural communal 
use. By 1979 there were 29 biogas plants in Tanzania producing biogas 
for cooking and for lighting but all of them were still under test 
(Mnzava 1980). As most of the raw materials used for constructing biogas 
plants are imported in Tanzania, costs of initial establishment are not 
expected to decline.
3.2.2 Solar energy
Vigorous research is currently being carried out in many 
developing countries on the use of solar energy as a source of domestic 
energy. However, the following drawbacks have been attributed to the use 
of solar energy for cooking purposes in developing countries:
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(a) Initial investment costs of establishing solar energy is beyond 
the economic capacity of most low income people.
(b) The storage of solar energy is very expensive (Howe and Gulick 
1980). Solar cooking has to be done in the day time where the 
sun rays are directed to the cooking utensils, and the cooking 
must be done outside. This is practicable only for the 
preparation of lunch. Some solar energy cooking carried out in 
Tanzania, India, Morocco and Mexico failed to gain users 
acceptance due to these factors.
Inspite of its drawbacks, solar energy can be used for 
pre-heating water, which will reduce the amount of other energy required 
for boiling the pre-heated water (Cecelski et_ al 1979). They also stated 
that solar refrigeration of fish could be done successfully in Tanzania.
3.2.3 Hydro-elec tricity
Many developing countries have a high potential for
hydro-electricity generation which is not yet used. For example, Nepal, 
which is facing a severe shortage of fuelwood, could partly solve its
energy problem by using a large untapped hydro-electric potential. The 
latent power of hydro-electricity in Nepal is estimated to be huge,
equalling the hydro-electric capacity of Canada, the United States of 
America and Mexico combined (Eckholm 1975). However, the huge initial 
costs of tapping the energy is the main prohibiting factor to Nepal, 
quite apart from the huge costs for distribution and the relatively 
sophisticated appliances needed to use the electricity.
Many African countries have abundant resources of hydropower, 
but very little of it is currently used (Howe and Gulick 1980). 
According to a United Nations Conference on Trade and Development
(UNCTAD) study, less than 2 percent of the potential hydropower in Africa 
is used. Electrification efforts in many countries are only concentrated 
in urban areas. Among African countries, only Botswana, Kenya and 
Tanzania have included rural electrification in their long-range power
planning.
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Rural electrification will assist significantly in solving rural 
energy shortages in many regions of Tanzania. For example, in 
Kilimanjaro region, more than 30 percent of the total population of 
villages supplied with electricity are currently using electricity for 
lighting (Kaale 1979a).
3.2.4 Windmills
Windmills are used in many developing countries for pumping 
water. The use of windmills for generating electricity requires 
relatively sophisticated machines and expertise for establishment and 
maintenance, which are far beyond developing countries' capability (Howe 
and Gulick 1980).
Table 3.1 shows a list of external aid programs related to 
fuelwood and other renewable energies currently taking place in Tanzania 
(1980). Hydro-electricity represents the biggest share followed by 
forestry.
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Table 3 .1
C urren t e x te rn a l a s s is ta n c e  programs re la te d  to  fuelwood 
and o th er renewable e n e rg ie s  in  Tanzania (1980)
Donor Country Type of P ro je c t E stim ated  Funding 
0 0 0 's US $
Belgium Hyd ro -e le c  t r i c i t y 725
Canada Hyd r o - e l e c t r i c i t y 9,410
Denmark Solar energy 35
N etherlands Gas g en era to r fu e led  by 
a g r ic u l tu r a l  w astes
870
N eth erlan d s W indmill p ro je c ts  (Mara reg ion ) 10
Norway H y d ro -e le c tr ic i ty  ( f e a s i b i l i t y  
study)
6,000
Sweden K idatu h y d ro -e le c tr ic  p ro je c t 37,000
Sweden F o re s try , in c lu d in g  v i l la g e  
a f f o r e s ta t io n  1976-1982
36,500
S w itzerland S o lar and wind s tu d ie s 20
U nited Kingdom F o re s try ; v i l la g e  a f f o r e s ta t io n  
fo r Tabora, Mtwara and L indi 
reg io n s
not s ta te d
In te rn a t io n a l  bank 
fo r re c o n s tru c tio n  
and development 
(IBRD)
F o re s try ; v i l la g e  a f f o r e s ta t io n  in 
Mwanza, Shinyangs and Tabora 
reg ions
6,200
A u s tra l ia F o re s try , sponsoring  p o s t g raduate  
fo r e s try  s tu d e n ts
10*
Source: Howe and G uiick 1980
★ A u stra lia n  Development A ss is tan ce  B ureau, ACT R egional O ffice , 
1981 (p e rso n a l communication)
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CHAPTER 4
CURRENT APPROACHES TO VILLAGE AETORESTATICN IN TANZANIA
4 .1  I n t r o d u c t io n
V i l l a g e  a f f o r e s t a t i o n  was s t a r t e d  in  T a n z a n ia  in  1968 when i t  
was d e c id e d  to  p u rsu e  a  s o c i a l i s t i c  p o l i c y  a s  a  d ev e lo p n ren t s t r a t e g y ,  
w here e m p h asis  i s  p u t  on d ev e lo p m en t f o r  th e  sa k e  o f  th e  m a jo r i ty  o f  th e  
p o p u la t io n .  B e fo re  1968 th e  g overnm en t d id  n o t  c o n s id e r  th e  su p p ly  o f
fuelw ood  and s m a ll  wood p r o d u c ts  to  v i l l a g e r s ,  a l th o u g h  th e s e  p ro d u c ts  
a c c o u n te d  f o r  m ore th a n  97 p e r c e n t  o f  th e  t o t a l  wood consum ed. F o r e s t r y  
a c t i v i t i e s  w ere c o n f in e d  to  g a z e t te d  f o r e s t  r e s e r v e s  and f o r e s t  
p l a n t a t i o n s .  To in c o r p o r a te  v i l l a g e  a f f o r e s t a t i o n  i n t o '  th e  sy s te m , 
s u b s t a n t i a l  o r g a n i s a t i o n a l  c h a n g e s  w ere needed  in  th e  T a n z a n ia  governm ent 
f o r e s t  d i v i s i o n .
4 .2  Amendment o f  th e  f o r e s t  p o l ic y
The T a n z a n ia  g overnm en t f o r e s t  p o l i c y  was amended in  1968 to  
i n c o r p o r a te  v i l l a g e  a f f o r e s t a t i o n  f o r  th e  s u p p ly  o f  fuelw ood and s m a ll 
wood p r o d u c ts  to  v i l l a g e r s  a s  an  o b j e c t i v e .  The c u r r e n t  p o l ic y  i s  
sum m arised below .
(a )  To d e m a rc a te  and r e s e r v e  p e rm a n e n tly  a l l  la n d  s u p p o r t in g
p r o d u c t iv e  f o r e s t s ,  o r  c a p a b le  o f  s u p p o r t in g  p r o d u c t iv e  f o r e s t ,  
w hich can  b e s t  be u t i l i s e d  un d er f o r e s t r y  p r o d u c t io n ,  ta k in g  
in to  c o n s id e r a t io n  o th e r  la n d  u s e s .  To m anage th e s e  f o r e s t s  
e f f i c i e n t l y ,  and e n s u re  a  p e r p e t u a l  s u p p ly  o f  f o r e s t  p ro d u c ts  to  
th e  p r e s e n t  and f u tu r e  g e n e r a t i o n s  w ith  s u r p lu s e s  f o r  e x p o r t  
w here p o s s ib l e .
(b) To r e s e r v e  and c o n s e rv e  a l l  w a te r  c a tc h m e n t f o r e s t s  and la n d
l i a b l e  to  s o i l  e r o s io n .
(c ) To u n d e r ta k e  c o n tin u o u s  r e s e a r c h  in  a l l  s e c t o r s  o f  f o r e s t r y  in
o r d e r  to  in c r e a s e  e f f i c i e n c y  in  m anag ing  f o r e s t  la n d s  and in  th e  
u t i l i s a t i o n  o f  f o r e s t  p r o d u c ts .
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(d) To train enough Tanzanians, both in professional and technical 
cadres, to manage the forest estates. Also to educate the whole 
nation on the importance of forests to them and to their 
descendants and hence their effective role in protecting, 
conserving and establishing new forests.
(e) To encourage the establishment of small village woodlots in all 
rural villages for the supply of fuelwood and poles to 
villagers.
4.3 Increase of forest workers
An acute shortage of trained forest workers for the 
implementation of village afforestation was experienced in the early 
years. To overcome the manpower shortage the intake of forestry students 
enrolled for forestry certificate courses was increased from 20 students 
in 1968 to 110 students in 1979, the number of diploma students was 
increased from 8 to 50 and for the forestry first degree course the 
numbers were increased from 5 to 25. To cater for the increasing number 
of enrolled forestry students, two forestry institutes were built between 
1968 and 1979 including the establishment of the division of forestry at 
the University of Dar es salaam.
Forestry extension was included as a subject in all forestry 
courses in order to equip students with a knowledge of how to educate 
villagers on the importance of forestry to their socio-economic 
development. Forest extension seminars were conducted for forest workers 
dealing with village afforestation who had no previous formal training in 
forest extension.
By the end of 1979 about 1,000 forest workers were engaged in 
the implementation of village afforestation and a forestry extension 
section had been established at the forestry headquarter to co-ordinate 
forestry extension activities in the country. Forestry lessons have been 
included in the primary and secondary school syllabus. Vocational 
training for villagers is conducted to show them how to carry out some 
forest operations on their village fuelwood plantations without the 
assistance of forest workers.
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4.4 Research
Intensive research on fuelwood and pole species with multiple 
uses was started in 1969 to facilitate the selection of the best species 
for village afforestation. Previously fuelwood and poles had been 
regarded as minor forest products and so no emphasis was given to their 
production. However, fuelwood and poles are now regarded as major forest 
products as they contribute more than 97 percent of the total products 
harvested from the forests each year (Table 1.8).
Species with the following silvicultural characteristics are 
considered appropriate for village afforestation and research is mainly 
being conducted on such species (FAD 1978, Burley 1980, Mnzava 1980, 
Mushi 1980).
(a) Ability to survive and remain healthy under given conditions of 
site and cultural treatment.
(b) Can be managed with minimal skill and supervision on a variety 
of often difficult sites, when planted in the field.
(c) Resistant to local hazards like drought, fire, browsing and
trampling, attack by termites and other pests, soil salinity 
and poor nutrient status, man-made damage and diseases.
(d) Fast growth characteristics which can produce a high volume of 
fuelwood per tree and per unit area, also a small amount of good 
poles in the shortest rotation possible, at least less than 
10 years.
(e) Readily available seeds at low cost, preferably from sources
that do not involve use of foreign exchange, problems of plant 
quarantine and loss of viability in transit or storage.
(f) Can be handled easily in the nursery, in the establishment
stages and will regenerate with ease for later rotations. Once 
established, species with strong coppicing ability are of great 
advantage in village afforestation as they reduce the cost of 
establishing and tending the second crop. However, it is 
important to ascertain that yields of coppice crops are not 
significantly lower than those of the original seedling crop.
(g) Can be easily handled manually, free of thorns and excessive
branchiness, also easy to crosscut and split.
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(h) High d ry ing  ra te  once c u t ,  n a tu ra l  d u r a b i l i ty  fo r long s to ra g e  
purpose, i t  should not spark  or smoke, i t  should not in p a r t  
un p leasan t f la v o u rs  to  food and i t  should not cause a l le rg e n ic  
re a c tio n s . These c h a r a c te r i s t i c s  a re  very im portant fo r 
fuelwood purposes.
( i )  Can s t a b i l i s e  s o i l  and p rev en t s o i l  e ro s io n .
( j )  S o il enrichm ent c a p a b i l i t i e s ,  eg. n itro g en  f ix in g  sp ec ie s .
(k) Can provide m u ltip le  u ses , eg. p ro v is io n  of shade, windbreak 
s h e l t e r ,  food fo r humans and anim als in  le a v e s , f r u i t s  or seed s , 
p o le s , l i g h t  sawn tim ber in  a d d itio n  to  the p roduction  of 
fuelwood.
( l )  Species which w il l  not compete w ith  a g r ic u l tu r a l  c rops or 
harbour a g r i c u l tu r a l  p e s ts .
For re sea rch  purposes, Tanzania is  b roadly  d iv ided  in to  th re e  
c lim a tic  zones (F igure  4 .1 ) :  the  h ig h la n d s , the a r id  zone and the c o a s ta l  
a re a . The h igh lands a re  a t  an a l t i t u d e  above 1,300 m etres w ith  a high 
r a i n f a l l ,  above 1,000mm per annum, and f e r t i l e  s o i l s .  Arid zones a re  a t  
medium a l t i tu d e s ,  between 300-1,300 m e tre s , have low r a i n f a l l ,  below 
800mm per annum, w ith  prolonged dry  sea so n s, sometimes above 6 months. 
The a r id  zone is  a cu te ly  s h o r t  of fuelwood and experienc ing  se r io u s  s o i l  
e ro s io n  both by w ater and wind. S o ils  in  the  a r id  zone a re  sandy to  
sandy loams w ith poor n u tr ie n t  s ta tu s .  C o as ta l a reas  a re  c h a ra c te r is e d  
w ith low a l t i tu d e s ,  below 300 m e tre s , r e l a t iv e ly  high r a i n f a l l ,  above 
800irm per annum and poor sandy s o i l s .  R a in fa l l  and tem perature d a ta  fo r 
some m e teo ro lo g ica l s ta t io n s  w ith in  the  th re e  c l im a tic  zones a re  
i l lu s t r a t e d  in F ig u res  4.2 to  4 .6 .
Tree p la n tin g  is  not a problem in  the h igh lands (F igure 4 .2 ) . 
C lim atic  co n d itio n s  in  the  a r id  zone a re  no t id e a l fo r in te n s iv e  tr e e  
p la n tin g  due to  prolonged d rought (F ig u res  4 .3  and 4 .4 ) . Research fo r 
v i l la g e  a f f o re s ta t io n  is  c u r r e n t ly  co n ce n tra te d  w ith in  th is  a r id  zone. 
The o b je c tiv e  of c o n c e n tra tin g  re sea rc h  in  the a r id  zone is  to  id e n tify  
s u i ta b le  sp ec ie s  which can be used s u c c e s s fu lly  fo r v i l la g e  a f f o r e s ta t io n  
and s o i l  co n se rv a tio n . However, due to  the s c a r c i ty  of fuelwood and the 
high ra te  of s o i l  e ro s io n  in  the  a r id  zone, immediate tr e e  p la n tin g  based 
on a v a ila b le  in form ation  is  going on. S p ec ies  perform ing w ell in  o th e r 
a reas  of the world w ith s im ila r  c o n d itio n s  to  those of the a r id  zones of 
Tanzania are c u r re n tly  being p lan ted  w hile w a itin g  fo r lo c a l  re sea rch  
r e s u l t s .
64.
F i g u r e  4 .1
B ro ad  C l i m a t i c  z o n e s  o f  T a n z a n i a
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Figure 4.2
Rainfall and temperature data for Mazumbai in the highland 
zone of Tanzania
Location Lat. 04°45,S Long. 38°29'E Elevation 1800m.a.s.l. 
(10 years of record)
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Figure 4.3
Rainfall and temperature data for Dodoma in the arid zone 
of Tanzania
Location Lat. 06°10'S Long. 35°46'E Elevation 1120m.a.s.l. 
(10 years of record)
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Figure 4.4
Rainfall and temperature data for Tabora in the arid zone 
of Tanzania
Location Lat. 05°05'S Long. 32°50’E Elevation 1190m.a.s.l. 
(10 years of record)
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Figure 4.5
Rainfall and temperature data for Dar es salaam in the coastal 
zone of Tanzania
Location Lat. 06°53,S Long. 39°12*E Elevation 58m.a.s.l. 
(10 years of record)
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Figure 4.6
Rainfall and temperature data for Mtuara in the coastal zone 
of Tanzania
Location Lat. 10°16'S Long. 40O11'E Elevation 113m.a.s.l. 
(10 years record)
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S i lv ic u l tu r a l  re sea rch  in  the  a r id  zone is  d iv id ed  in to  th re e  
broad s ta g e s ; sp ec ie s  e lim in a tio n  t r i a l s ,  sp ec ie s  growth t r i a l s  and 
sp ec ie s  p la n ta t io n  t r i a l s .  The sp ec ie s  e lim in a tio n  t r i a l s  were done 
m ostly  th e o r e t ic a l ly  by e lim in a tin g  sp ec ie s  no t having many of the 
s i l v i c u l t u r a l  c h a r a c te r i s t i c s  co n sidered  a p p ro p ria te  fo r  v i l la g e  
a f f o r e s ta t io n .  S pecies growth t r i a l s  in  co n ju n c tio n  w ith  provenance 
t r i a l s  were e s ta b lis h e d  in many p a r ts  of the a r id  zone by using  sp ec ie s  
s e le c te d  as a p p ro p ria te  fo r each a rea . These t r i a l s  a re  w ell la id  ou t in 
the f i e ld  in  randomised block d e s ig n s , w ith  a minimim of 25 t r e e s  per 
p lo t .  The p lo ts  a re  measured an n u ally  and they a re  expected to  p rovide 
sp ec ie s  d a ta  on s u rv iv a l ,  growth and u t i l i t y  c h a r a c te r i s t i c s .  The 
sp e c ie s  growth t r i a l  p lo ts  a re  a lso  used as dem onstration  p lo ts  fo r 
v i l la g e r s .
E s tab lish ed  v i l la g e  p la n ta t io n s  a re  a lso  regarded " as sp ec ie s  
p la n ta t io n  t r i a l s ,  where sp ec ie s  a re  te s te d  under p la n ta tio n  c o n d itio n s . 
The th re e  s tag e s  o f s i l v i c u l t u r a l  re sea rch  a re  conducted co n cu rren tly  and 
experience  gained in  each s tag e  c o n tr ib u te s  to  the developm ent and 
adjustm ent of the o th e rs . For example, e a r ly  f a s t  growth ob ta ined  in 
sp ec ie s  growth t r i a l s  which a re  p ro p e rly  weeded each y ear was not 
ob ta ined  in  v i l la g e  p la n ta t io n s  which a re  not weeded p ro p e rly . 
P roduction  of fuelwood c a lc u la te d  from t r i a l  p lo ts  cannot be used 
d i r e c t ly  for e s tim a tin g  volume from v i l la g e  p la n ta t io n s ;  the d a ta  must be 
a d ju s ted  due to  the fa c to r  s ta te d  above.
Based on p re lim in a ry  r e s u l t s  from sp ec ie s  growth t r i a l s ,  sp ec ie s  
l i s t e d  on Appendix 2 a re  recommended fo r v i l la g e  a f f o r e s ta t io n  in  the  
d i f f e r e n t  c l im a tic  zones of Tanzania. P la te s  4 .1  to  4.6 show some
resea rch  a c t i v i t i e s  on sp ec ie s  growth t r i a l s  in  the a r id  zone.
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Plate 1
Bush Clearing for the establishment of Kigongwe (Dodoma) 
trial plots in October 1970.
Plate 2
Planting of Kigongwe (Dodoma) trial plots 
in December 1970
72.
Plate 3
Assessment of Kigongwe (Dodoma) Cassia siamea trial plots, 
planted in December 1970, in June 1972.
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Plate 4
Assessment of Kigongwe (Dodoma) Eucalyptus tereticorn is tr ia l  plots 
planted in December 1970, in June 1972
74.
Plate 5
Survey of Mtipa (Singida) trial plots 
in October 1970
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Plate 6
Assessment of Mtipa (Singida) Eucalyptus camaldulensis trial plots 
planted in December 1970, in June 1972
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4.5 Some problems encountered in tie implementation of village
afforestation
Some of the problems encountered in the implementation of
village afforestation in Tanzania are discussed below.
(a) Unavailability of seed or use of pcor seed
Seed is sometimes not available o: is in short supply from the 
silviculture research station or Irom other seed sources in the 
country. To solve the problem, foresters are encouraged to 
collect seed locally as much as pcssible instead of relying too 
much on the silviculture research station which is dealing only 
with genetically improved seed aTailable in small quantities. 
Thus silviculture research station seed is expensive and so 
normally would only be used in sperial trials. Routine planting 
has been carried out using locall; collected seed, but in some 
instances the collections were fron trees of poor form and the 
resulting plantation stands are of x>or quality.
(b) Unwillingness of villagers to p.ant trees due to the long 
rotation
Many villagers are unwilling to Dlant trees due to the long 
rotation involved - more than five years in case of even very 
fast fuelwood species as compared :o seasonal agricultural crops 
like maize and beans. Although imst villagers have experience 
and knowledge of cultivating agr.cultural crops, they do not 
have a knowledge of cultivating :rees. Increased efforts in 
forest extension work could minimise such ignorance of forestry 
production.
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Sinden and Schaefer (1968) stated that farmers' attitudes 
towards farm forestry on the north coast of New South Wales 
indicated that among the total number of farmers surveyed, 
75 percent of them had never heard of farm forestry and 
59 percent rejected the issue of planting trees due to its long 
production period. If the number of farmers ignorant of farm 
forestry in Australia, with a well established forestry sector 
and advanced mass media communication systems, is as high as 
75 percent, then in less developed countries, like Tanzania, the 
number of farmers ignorant about farm forestry can be expected 
to be close to 100 percent. Fast species, like Calliandra 
calothyrus and Lespedeza species which can produce usable 
fuelwood at the age of one year, succeeded in minimising the 
long production period in Indonesia and Korea (Arnold 1978, 
FAO 1978).
(c) Unavailability of means of transport to extension workers
Unavailability of means of transport greatly hinders the 
effectiveness of extension workers throughout the country. A 
forest extension worker is expected to serve an area of at least 
10,000 sq km, yet most of the workers do not have any means of 
transport, not even a bicycle. The government is aware of this 
problem but capital is a limiting factor. Foreign donors are 
encouraged to assist in the provision of transport for village 
afforestation.
(d) Poor tending of village fuelwood plantations
Villagers rarely bother to weed fuelwood plantations. In some 
cases they do not even weed their own agricultural farms. Along 
the coastal areas, villagers weed their cashew nut and coconut 
farms by using fire. Such a practice has been condemned by both 
agricultural officers and politicians for many years but some 
villagers are still using fire as a method of weeding. Seme 
villagers therefore expect to use fire as a means of weeding 
newly planted fuelwood plantations.
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As most of the species used for village fuelwood plantations are 
fast growing Eucalypts, which are very sensitive to weed 
competition, lack of weeding in these plantations is a critical 
problem. In Mwanza region it has been reported that 
80-90 percent of tree mortality during the first three years of 
establishment can be attributed to lack of weeding (Mnzava 1980).
Lack of weeding is causing one or more of the following problems 
in village afforestation:
(i) competition with planted trees for available soil moisture 
and soil nutrients,
(ii) increased fire danger,
(iii) weeds harbour small animals which may kill trees by 
debarking, and
(iv) abundance of grasses invite grazing animals which eat the 
the young trees, as well as the grass.
The above factors slow down growth rate and increase rotation 
age of planted trees. The general pattern observed in Tanzania 
since the start of village afforestation is that once trees are 
planted by villagers there is very little follow-up maintenance 
given.
(e) Uncontrolled grazing and fires in village fuelwood plantations
Uncontrolled grazing and annual wild fires are some of the main 
problems encountered in village afforestation. Annual seasonal 
grassland and bush fires are common in all areas used for 
grazing. The burning is done purposely to eradicate ticks and 
to stimulate growth of new grasses. These fires are
uncontrolled and they normally sweep through village fuelwood 
plantations, killing most of the plants.
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Grazing in v illage  fuelwood plantations when the plantations are
too young to resist animal damage can be attributed to the
following factors:
(i) Most of the areas set aside for the establishment of
v illage afforestation are those used for grazing. Grazing 
is expected to stop once trees are planted in these areas, 
but graziers rarely do so.
( i i )  Most of the areas facing serious fuelwood shortage are
also characterised by having large numbers of ca ttle .
Overgrazing and so il  erosion are corrmon phenomena in these 
areas.
( i i i )  During the dry season, when grasses are normally scarce in 
most grazing areas, green leaves of young trees present a 
highly appetizing temptation to foraging animals. 
Whenever ca ttle  pass near a fuelwood plantation they 
always rush into the plantation due to the appetizing 
green leaves of the trees. In most cases individual 
graziers do not chase their ca ttle  away from the 
plantation as the probability that another grazier w ill 
not do so is  relatively  high.
(iv) Grazing in many places is  done by young boys aged 6 years 
to 10 years. These young men rarely look after the 
ca ttle . They spend most of their time playing or hunting 
birds. The ca ttle  roam about eating whatever they can 
without any control. Fuelwood plantations are therefore 
destroyed by the ca ttle  without the notice of the young 
men, although they are warned by their parents not to 
graze in the fuelwood plantations.
(v) Fencing of v illage  fuelwood plantations is  not possible  
due to the high costs involved. Fencing of tr ia l plots 
also failed in Dodoma and Singida regions as the fencing 
posts were always uprooted for fuelwood. Proper land use 
planning could minimise the grazing problem.
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( f ) H arvesting
The procedures to  be followed fo r h a rv e s tin g  communal v i l la g e  
fuelwood p la n ta t io n s  and to  d i s t r i b u t e  th e  wood among the 
v i l la g e r s  is  not known by e i th e r  v i l la g e  government le a d e rs  or 
fo r e s te r s .  Few v i l la g e  communal p la n ta t io n s ,  ranging  from one 
h e c ta re  to four h e c ta re s , have reached ro ta t io n  age. The volume 
ob ta ined  from th ese  p la n ta t io n s  i s  sm all in  r e la t io n  to  the 
number of v i l la g e r s  who expec t a sh are . Thus, whenever a 
v i l la g e  fuelwood p la n ta t io n  i s  h a rv e s te d , d i s s a t i s f a c t i o n  and 
com plain ts by the v i l la g e r s  a re  experienced . Those who th ink  
they d id  not g e t a f a i r  sh are  a re  norm ally r e lu c ta n t  in 
implementing fu tu re  comnunal v i l la g e  a f f o r e s ta t io n  p ro je c ts .  
Education on how to  d i s t r ib u te  wood h a rv es ted  from v i l la g e  
p la n ta t io n s  f a i r l y  could be expected to  m inim ise the problem. 
The in c reas in g  number and s iz e  o f v i l la g e  p la n ta t io n s  w i l l  a lso  
m inim ise the problem as a g re a te r  volume o f wood w i l l  be 
a v a ila b le  fo r d i s t r ib u t io n .
(g) S o c ia l problems
The success of v i l la g e  a f f o r e s ta t io n  is  in flu en ced  not only by 
the techn iques employed by f o r e s te r s ,  bu t by th e  d a i ly  l iv in g  
h a b its  of the t o t a l  v i l la g e  p o p u la tio n  surround ing  the v i l la g e  
fuelwood p la n ta t io n . As the sm all t r e e s  p la n te d  a re  both the 
m anufacturing p la n ts  and p ro d u c ts , d e s tru c t io n  of the p la n ts  
d e s tro y s  both. A c t iv i t ie s  of a few in d iv id u a ls  who a re  a g a in s t  
v i l la g e  a f f o r e s ta t io n  due to  ignorance or c a re le s sn e s s  have 
hindered the success o f v i l la g e  a f f o r e s ta t io n  by e i th e r  s e t t in g  
f i r e  to  such p la n ta t io n s  or uproo ting  tr e e s .
The p la n tin g  of m illio n s  of t r e e s  and s u c c e s s fu lly  n u rtu r in g  
them to m a tu rity  is  not a c le a r ly  d e fined  ta sk , l ik e  b u ild in g  a 
house or c o n s tru c tin g  a road. S o c ia l im pacts w ith in  the 
p opu la tion  which is  supposed to  p ro te c t  the p la n ta t io n ,  p lay  a 
v i t a l  ro le  in v i l la g e  a f f o r e s ta t io n .
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Most villagers are demoralised significantly when a failure in 
village afforestation is experienced and they are reluctant to 
participate in future programs. Enforcement of the protection 
of village fuelwood plantations by law, accompanied by an 
increasing awareness of the majority of villagers of the 
importance of village fuelwood plantations, are expected to 
minimise social problems contributing to failures in village 
afforestation.
4.6 Solution to the problems hindering the success of village
afforestation
The problems currently hindering the success of village 
afforestation, a few of which are discussed above, must be solved or 
minimised in order to ensure successful implementation' in the future. 
Critical initial planning on how to educate farmers on the role of 
forestry in their socio-economic development so that they will value 
forestry in the same way as they value agriculture, is considered to be 
the main aspect for village afforestation success. Most failures are 
currently caused by lack of proper initial planning on how the whole 
program is to be implemented from establishment to harvesting stage. For 
example, foresters are currently concentrating their efforts in raising 
as many tree seedlings as possible for village afforestation and in 
persuading villagers to establish communal village fuelwood plantations 
by planting tree plants issued to them from forest nurseries. This has 
been achieved successfully throughout the country. However, foresters 
have put little effort into planning how the newly established communal 
village plantation would be managed to rotation age, and in assessing the 
relative concern villagers have for managing the newly established 
plantation, in relation to their other economic activities like farming. 
The consequence of this lack of planning is the currently experienced 
mass failures of newly established communal village plantations mainly 
due to lack of tending. The next chapter will discuss some planning 
guidelines to be considered for successful implementation of village 
afforestation, mainly on ways of carrying out forest extension.
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CHAPTER 5
SOME PLANNING GUIDELINES FOR SUCCESSFUL IMPLEMENTATION 
OF VILLAGE AFFORESTATION
5.1 Introduction
FAO (1978) outlined in a broad spectrun, some planning 
guidelines for successful implementation of village afforestation 
programs together with case studies from developing countries. Mnzava 
(1980) outlined problems encountered in the implementation of village 
afforestation in Tanzania within the period 1968 to 1978. Smith (1962) 
has noted that, 'a good silvicultural system is not chosen but formulated 
as a solution to a specific set of circumstances'. So* too Ahn (1978), 
Arnold (1978), Tewari and Mascarenhas (1980) all strongly recommend that 
planning guidelines for the implementation of village afforestation 
should be formulated for each specific area and not generally adopted. 
The planning guidelines outlined in this chapter, therefore, are 
specifically formulated to meet the Tanzanian situation.
Many authors have stated that the willingness of villagers to 
undertake village afforestation depends upon the effectiveness with which 
forest extension workers can educate them to increase their current 
agricultural production and to meet more easily their other basic needs 
through integrating forestry with other development activities (Adeyoju 
1978, Atmosoedaryo 1978, FAO 1978, West 1978, Mnzava 1980). Hopefully 
villagers will accept the message which will lead them to make 
revolutionary changes in their attitude towards forestry, viewing 
forestry in a new perspective as a vital part of their future 
socio-economic development. However, there is a wide communication gap 
between forest extension workers and villagers (West 1978). This gap can 
be minimised by intensive planning for the education of villagers on the 
role of forestry in rural development (Shepherd 1980).
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Similarly, Atmosoedaryo (1978) and West (1978) both stated that 
successful implementation of village afforestation depends mainly upon 
the willingness of villagers to undertake the work as part and parcel of 
their socio-economic development. External aid such as provision of 
seedlings and technology by the Government will accelerate village 
afforestation programs but should not be considered a pre-requisite for 
success.
West (1978) further stated that development is something that 
people seek for themselves in order to achieve liberation from poverty 
and other socio-economic problems. Development is an individual 
decision. Without such an individual desire for development it is 
difficult for any external agency to achieve development success. 
However, through education, external agencies can assist in making people 
more aware of their potential capabilities for self- development. Mnzava 
(1980), Tewari and Mascarenhas (1980 indicated that many rural people are 
ignorant of their own ability to liberate themselves from poverty. Worse 
still they are not very receptive to outside suggestions such as, for 
example, those given by Government extension workers. This factor makes 
extension work in rural areas rather complex, the degree of complexity 
depending upon the attitude of villagers to the subject matter. 
Villagers' attitude towards forestry have usually been negative for the 
following reasons:
(a) forests harbour animals and birds detrimental to agricultural 
crops,
(b) forests harbour insects, such as the tsetse fly, which are 
detrimental to livestock and people,
(c) forests provide hiding places for thieves and other enemies of a 
village,
(d) the extension of farm land, at the expense of forests will be 
reduced or cease if forests are not to be cleared out, and
(e) from time immemorial, forest products have been collected freely 
from natural forests without any endeavour by man to manage or 
re-establish them. Many villagers believe that forests are an 
inexhaustable, self renewing, natural resource which will 
continue to be available regardless of utilisation levels.
5.2 Forest extension
Forest extension is an essential component for the success of 
village afforestation in Tanzania (Mnzava 1980). Sections 4.5(b) to (g) 
and 4.6 outlined the importance of forest extension for the success of 
village afforestation. Extension guidelines which could be used in 
Tanzania will be discussed in this section.
Little work has been done in rural forestry extension and as 
such it is necessary to adopt general experiences and techniques to the 
specific aspects of village afforestation (FPD 1978). There has been an 
extensive sociological research effort in human problems of agricultural 
development but with an almost total lack of attention to comparable 
sociological issues in the forestry sector (West 1978). As such, 
agricultural extension experiences should not ~be used without 
modifications in forestry. The author stated that there has been no 
research based on the special sociological problems involved in village 
afforestation upon which rational planning strategies could be based. 
However, a review of the speed of dissemination of research findings and 
the degree to which these are adopted and applied by village people may 
help in the formulation of planning guidelines for extension in forestry.
Most village afforestation projects involve a collective 
adoption by the entire community in contrast to the adoption of decisions 
which might be made by individual farmers in agricultural innovations 
(West 1978). Research has amply shown there are always early and late 
individual adopters of agricultural innovations, the late adopters being 
influenced by the early adopters (Rogers and Shoemaker 1971). In
collective adoption, however, there must be a reasonable consensus 
achieved and simultaneous adoption. Collective adoption is more 
difficult to achieve due to problems of co-operative action, collective 
property rights and the distribution of accrued benefits to the community 
(West 1978). Thus, there are significant differences in approaches to 
extension between agriculture and forestry. For collectively adopted 
projects like village afforestation to succeed, they must reflect the 
needs of the whole society as well as taking into account local cultural 
practices in the conmunity.
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Extension measures for collective farming in Tanzania's Ujamaa 
villages have failed in spite of tremendous political backup accompanied 
by the provision of intensive free technical advice and free inputs like 
farm tractors, seeds, insecticides and fertilisers (Coulson 1977). If 
such well supported agricultural projects fail, then forestry projects 
will be harder to start and to carry through.
The effectiveness of forest extension services is influenced by 
the quality of the extension workers involved (Adeyoju 1978, 
Atmosoedaryo 1978, FAO 1978, Mnzava 1980). For the Tanzanian situation, 
forest extension workers should have at least the following qualities. 
They should:
(a) be well trained in forestry, preferably with a certificate in 
forestry,
(b) be acquainted with village organisation and structure,
(c) be conversant with the Tanzanian political system,
(d) be conversant with internal and external factors hindering 
village development and how such factors can be overcome,
(e) be able to converse,
(f) have an acceptable reputation to the villagers,
(g) be able to learn quickly,
(h) be able to co-operate with other government workers, and
(i) be knowledgeable about all land uses of importance to villagers.
5.3 Extension service methods
Three methods of extension service have been tried in Tanzania. 
The use of any one of than will depend on the prevailing circumstances. 
In brief, the methods are as outlined below.
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(s) The individual approach
In this method, extension workers attempt to educate individual 
farmers. The merits of the method are that:
(i) it provides better communication between extension workers 
and individual villagers,
(ii) it is easy to plan and conduct, and
(iii) it is easy to assess achievements.
The demerits of the method are that:
(i) it requires many extension workers and hence is expensive, 
and
(ii) it cannot solve group problems.
(b) The group approach
In the group approach, extension workers deal with a group of
people, the size of the group being determined by local interest.
This is the most convenient method for Tanzanian villagers as
people are living in groups. The merits of the method are:
(i) that many people can be educated at the same time,
(ii) group problems can be solved, and
(iii) group members can learn from each other after extension 
seminars.
The demerits of the method are:
(i) that it requires skilled extension workers,
(ii) it is difficult to plan and conduct due to village group 
heterogeneity, and
(iii) communication between extension workers and individual 
villagers is poor. Some villagers just sit quietly and 
contribute nothing to the seminars. It is difficult to 
assess the response of such introvert villagers (Tewari 
and Mascarenhas 1980).
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(c) The mass approach
In this approach the extension service is conducted by using the
mass communication median like radio, television, newspapers,
booklets and pamphlets. No direct contact with villagers is
planned. The merits of the method are:
(i) that many people are covered within a unit time period,
(ii) only a few extension workers are required,
(iii) it gives good support to individual and group extension 
work, and
(iv) it provides villagers with information outside their local 
areas.
The demerits of the method are:
(i) it is not possible to assess villagers' response,
(ii) villagers cannot communicate easily with extension workers,
(iii) it covers broad topics rather than specific topics 
relevant to a specific area,
(iv) it requires very well trained and experienced extension 
workers, and
(v) it requires a much more sophisticated and well prepared 
set of scripted and visual material for presentation of 
large audiences.
Intensive use of the mass media proved very successful in 
village afforestation schemes in Korea and China (FAO 1978). For the 
Tanzanian case, an assessment of the effectiveness of the three methods 
could be done in order to develop future extension planning strategies.
5.4 Initial planning for an extension service
Initial planning on how to implement an extension service for 
any particular village is vital for success (Arnold 1978, Atmosoedaryo 
1978, FAO 1978, Shepherd 1980, Tewari and Mascarenhas 1980). It is 
:* .ter to have no project rather than a failed project, or worse still, a 
succession of failed projects (FAO 1978). Outlined below are suggested 
aspects which could be considered in the initial planning.
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5 .4 .1  C o lle c tio n  of re le v a n t d a ta
A l i s t  of re le v a n t d a ta  which w i l l  a s s i s t  in the i n i t i a l  p lann ing  
should be made and such d a ta  c o lle c te d . In  Nepal and In d ia  the use of 
q u e s tio n n a ire s  to  v i l l a g e r s  and to  v i l la g e  le a d e rs  supplem ented by 
p e rso n a l c o n ta c t w ith about a 10 p e rc en t sample of the v i l la g e  households 
provided v i l la g e  a f f o r e s ta t io n  d a ta  s u i ta b le  fo r i n i t i a l  p lanning  
(N ep a l-A u stra lia  F o re s try  P ro je c t  1980, Tewari and M ascarenhas 1980).
Depending on the p re v a il in g  c ircu m stan ces , the  fo llow ing  d a ta
should be c o lle c te d  where p o s s ib le .
(a) V illa g e  h is to ry .
(b) V il la g e r s ' a t t i t u d e s  towards fo r e s t r y  and s o c ia l  r e la t io n s h ip s
e x is t in g  a t  the  v i l la g e  which m ight ~ in flu en ce  v i l la g e
a f f o r e s ta t io n .  For example, in a Muslim s o c ie ty , fem ales a re , in  
g e n e ra l, not allow ed to  work w ith m ales. In a d d it io n , where the 
d is t r ib u t io n  of b e n e f i ts  accrued from communal a c t i v i t i e s  m ight 
not be f a i r ,  v i l l a g e r s  m ight be u n w illin g  to  undertake economic 
communal a c t i v i t i e s  l ik e  v i l la g e  a f f o r e s ta t io n  (West 1978).
(c) The p o te n t ia l  ro le  of fo r e s try  in  th e  socio-econom ic developm ent 
o f the v i l la g e .
(d) Development a c t i v i t i e s  c u r re n tly  being undertaken by v i l la g e r s
and in fo rm ation  on how the in te g ra t io n  of fo r e s try  in to  th ese  
a c t i v i t i e s  could a c c e le ra te  development fo r the m a jo rity  of the 
v i l la g e r s .  FAO (1978) s ta te d  th a t  f o r e s t r y  i s  bu t one p a r t  of a 
complex of d i f f e r e n t  a c t i v i t i e s  th a t  a re  req u ired  fo r ru r a l
developm ent. I t s  c o n tr ib u tio n  must be in te g ra te d  w ith  the  r e s t  
to  be e f f e c t iv e .
(e) Demographic s t a t i s t i c s  o f the v i l la g e .  T o ta l p o p u la tio n ,
p o p u la tio n  growth ra te  and p ercen tage  of the t o t a l  pop u la tio n  
capab le  of undertak ing  a p a r t  in v i l la g e  a f f o re s ta t io n .
(f )  C lim atic  d a ta  fo r the v i l la g e  and i t s  in flu en ce  on t r e e  growth.
(g) A review of p a s t ex ten sio n  work a t  the v i l la g e .  B e tte r  methods
fo r fu tu re  ex ten s io n  s e rv ic e s  could  then be form ulated where 
e a r l i e r  ex ten sio n  work has f a i le d .
(h) A review  of fo r e s t  p roducts  consumption a t  the v i l la g e  and where 
the p roducts a re  o b ta ined .
( i )  T o ta l land  a rea  of the v i l la g e  and i t s  p o te n t ia l  use.
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5.4 .2  Data analysis
Collected data should be analysed and appropriate extension 
strategies for each particular v illage  formulated. The data w ill form
the basis for most extension seminars which w ill include some discussion  
of both land use planning and the area to be planted with trees.
(a) Land use planning
Sound development of any country depends on the proper 
u tilisa tio n  of it s  natural resources (Christcon and Stewart 
1968). Each country has it s  own array of natural resources, 
suited to different forms of use and offering different 
opportunities for production. This array of natural resources 
sets the pattern for primary and secondary production. If the 
pattern of resources is ignored then development of the country 
w ill be retarded.
Land is the main economic natural resource for Tanzania 
(Section 1.2.1) and it s  proper use is  v ita l for the development 
of the country. This can be achieved through land use planning 
which should be done at the national level as poor land use 
practice in one part of the country can a ffect other parts 
practising proper land use through, for example, increased 
floods. However, micro land use planning for each v illage  
should be done in order to formulate appropriate ways of using 
village land.
In many Tanzanian v illa g es, the land is used for agricultural 
production, grazing, residential purposes and for other socia l 
a c tiv it ie s . Forestry is rarely considered by most v illagers as 
a valid form of land use. Forested areas within v illages are 
regarded rather as potential areas for agricultural expansion 
and grazing and not for provision of fuelwood, poles and other 
forest products. Forested areas are used communally without 
restrictions. Villagers are free to harvest whatever they can 
from the forest to meet their needs.
90.
Afforestation should be integrated carefully with the prevailing 
land uses of any village to ensure that villagers will obtain 
the greatest benefit from their land, hence accelerating their 
development and not the reverse (United Nations 1977, West 1978 
and Wood 1980).
By introducing afforestation to a village the pattern of 
prevailing land use must be modified and this might lead to the 
loss of certain values enjoyed by some individual villagers 
(FAO 1978). Unless such individuals are convinced that returns 
from village afforestation will contribute more significantly to 
their socio-economic development than the present benefits, they 
will always object to afforestation. They are most likely to 
demonstrate their objections by grazing in young village tree 
plantations or setting fire to such plantations (Section 4.5(d) 
and (e )).
Foresters should co-operate effectively with village leaders and 
with all other government experts concerned with village land 
use so that they can have an integrated and co-ordinated land 
use plan for each village and for the whole country. 
Co-ordinated land use planning will minimise or avoid land use 
conflicts created by Government experts not consulting each 
other when working with villagers. For example, in some 
villages foresters have advised farmers to plant trees along 
their farm boundaries for fuelwood yet, agricultural officers 
were advising farmers to fell all trees along their farm 
boundaries to avoid shading their agricultural crops.
Co-ordinated planning will minimise such contradictory advice to 
farmers. Adeyoju (1978), Shepherd (1980) and Wood (1980) 
strongly emphasised the need for co-ordinated land use planning 
in all village afforestation programs.
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The amount of land to be set aside for village afforestation 
will depend on the productivity of the available land and on the 
quantity of forest products required by the villagers now and in 
the future. The requirements of other land uses within the 
village should be considered critically in relation to forestry 
use and foresters should not be biased towards forestry. Thus, 
multiple land use should be emphasised in all village land use 
planning as it can minimise the area to be set aside for village 
afforestation and optimise land use within the village. In many 
areas, trees are of benefit to agriculture and livestock 
production for they provide fodder, shelter, shade and improve 
the microclimate of the local area. Some of the advantages from 
combining forestry with agriculture and livestock production are 
outlined below.
(i) Controlled grazing within a forest may be mutually 
beneficial for the animals can obtain food, at the same 
time reducing ground vegetation in the plantation which 
could be a potential source of fire. The animal droppings 
in the forest will contribute by improving soil fertility. 
However, animal camps should be located outside the forest 
to avoid the detrimental concentration of manure in small 
areas. Unfortunately, controlled grazing in Tanzanian 
forest plantations has failed. Farmers do not comply with 
the grazing rules, mainly with regard to grazing 
capacity. Overgrazing is currently acute in all 
plantations attempting controlled grazing. In spite of 
this experience, it should be emphasised that with 
intelligent co-ordinated land use planning, villagers can 
increase agricultural and livestock production as well as 
forestry production through multiple use. For example, 
introduction of tree intercropping with elephant grass 
(Pennisetim purpureum) in parts of Central Java, solved 
overgrazing problems in the forest, increased agricultural 
and livestock production as well as forestry production 
(Arnold 1978). The same could be done to solve the 
Tanzanian overgrazing problem.
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( i i )  In a re a s  o f land s c a r c i ty ,  fan n ers  can in te g ra te  
a g r ic u l tu r a l  p roduction  w ith  fo r e s try  s u c c e ss fu lly  by 
growing t r e e s  along farm boun d aries, w ater c o u rse s , 
avenues, around houses and in  a l l  a re a s  of l i t t l e  
a g r ic u l tu r a l  va lu e . Such a p ra c t ic e  has proved very  
su c c e ss fu l in  the K ilim anjaro  and Tanga reg io n s  where 
t r e e s  a re  in te rp la n  ted w ith c o ffe e  and banana c rops. Many 
K ilim an jaro  farm ers p ra c t ic in g  such m u ltip le  land use a re  
com pletely  s e l f  s u f f i c i e n t  in  fuelwood and sm all wood 
m a te r ia ls  w ith in  th e i r  sm all fam ily  farms of about one 
h e c ta re  in  s iz e .  Such a p ra c t ic e  has been very  su c c e ss fu l 
in  the Punjab and Haryana of In d ia , where over 80,000 km 
of row p la n ta t io n s  have been e s ta b lis h e d  (Arnold 1976).
( i i i )  T rees can improve land f e r t i l i t y  i f  they a re  s c a t te re d
over the  v i l la g e .  T rees pump up, v ia  "the ro o ts  to  the
le a v e s , n u tr ie n ts  from the lower s o i l  la y e r s ,  consequently  
m inim ising le a c h in g , w hile the f a l le n  leav es  and tw igs 
h e lp  to  form a compost which r e ta in s  th ese  n u tr ie n ts  in 
th e  top s o i l  la y e r ,  hence making thorn a v a ila b le  to  
a g r ic u l tu r a l  c rops and g ra s se s  fo r anim al husbandry. In  
a d d it io n , t r e e s  p rov ide  shade fo r l iv e s to c k  as w e ll as fo r 
people and they a c t  as wind breaks and s t a b i l i s e  the s o i l  
hence m inim ising s o i l  e ro s io n . A ll th ese  f a c to rs  a s s i s t  
in  m inim ising s o i l  d eg rad a tio n  consequently  in c re as in g  or 
su s ta in in g  a g r ic u l tu r a l  and l iv e s to c k  p roduction .
Openshaw (1979a) in d ic a ted  th a t  in many p a r ts  of Tanzania 
i t  w i l l  be p ro f i ta b le  to  cover as much as  5-10 p e rcen t of 
the e x is t in g  farm land w ith  t r e e s  in  o rder to  in c rease  the 
economic re tu rn  fro n  such land .
( iv)  Tree sp ec ie s  w ith  m u ltip le  u ses , m ainly fo r fodder, shade, 
fuelwood and as n itro g en  f i x e r s ,  a re  o f g re a t im portance 
in  the a r i d  a re a s  where g ra s se s  fo r anim als a re  sca rce  
dur ing  the dry  season . S u ita b le  fodder tr e e  sp ec ie s  which 
m ight be t r i e d  in  Tanzania a re  o u tlin e d  in Appendix 1.
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(v) In te rc ro p p in g  of m ed ic in a l p la n ts  in  fo r e s t  p la n ta t io n s  
can a s s i s t  h e a lth  s e rv ic e s  as w ell as g en era tin g  income to  
v i l la g e r s  and to  the  whole n a tio n . Atmosoedaryo (1978) 
in d ica ted  th a t  in te n s iv e  in te rc ro p p in g  of m ed ic inal p la n ts  
in  Indonesian  fo r e s ts  i s  c u r re n t ly  being p ra c tic e d  w ith  
su ccess . The au tho r in d ic a te d  th a t  home demand fo r 
m ed ic inal p la n ts  i s  a lread y  high and l ik e ly  to  in c rease  
s in ce  most Javanese take th ese  herbs re g u la r ly  whenever 
they do no t f e e l  w e ll. S ev e ra l e n te rp r is in g  c a p i t a l i s t s  
a re  c u r re n tly  engaged in  la rg e  s c a le  p roduction  o f h e rb a l 
m edic ines, in c lu d in g  ex p o rts  to  neighbouring c o u n tr ie s . 
Adeyoju (1978) in d ic a ted  th a t  in A fr ic a , m ed ic inal p la n ts  
ob ta ined  from the  f o r e s ts  c o n tr ib u te d  s ig n i f ic a n t ly  to  
lo c a l  h e a lth  s e rv ic e s ,  both in  ru r a l  and urban a re a s . He 
s ta te d  th a t  a survey c a r r ie d  o u t in  N ig e ria  in d ic a ted  th a t  
even a t  the U n iv e rs ity , in  the e l i t i s t  Ibadan community, a 
s ig n i f ic a n t  segment of the  p o p u la tio n  consumes la rg e  
q u a n t i t ie s  o f lo c a l  p re p a ra t io n s  from h e rb s , le a v e s , 
ro o ts ,  branches and bark fo r  the trea tm en t of such 
a ilm en ts  and c o n d itio n s  as m a la r ia , convu lsion , cough, 
stomach d is o rd e r s ,  pneumonia, d row siness, p reg n an c ies , 
c h i ld b ir th  and ageing problem s. The au thor a lso  s ta te d  
th a t  more than h a lf  of the  p re s c r ip t io n s  w r i t te n  by 
American p h y s ic ian s  today c o n ta in  a p la n t-d e riv e d  drug. 
Myers (1978) s ta te d  th a t  a l l  n a tu ra l  m a te r ia ls  th a t  go 
in to  c u rre n t c o n tra c e p tiv e  p i l l s  a re  derived  from p la n ts  
growing in the  t r o p ic a l  m o ist f o r e s t s ,  mainly w ild yams. 
The author a lso  s ta te d  th a t  the World H ealth  O rg an isa tio n  
b e lie v e s  th a t  the most abundant stock  of p o te n t ia l  
a n t i f e r t i l i t y  m a te r ia ls  occur in the t ro p ic a l  m oist 
f o r e s ts  and in te n s iv e  re sea rc h  on such p la n ts  i s  c u r re n tly  
being conducted by the World H ealth  O rg an isa tio n .
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In Tanzania it is common to find at least two traditional 
doctors (herbalists and folk practitioners) in each 
village. On these grounds it can be estimated that the 
number of traditional doctors in Tanzania exceeds 20,000, 
most of them fully employed in the field with sufficient 
patients to attend each day. The contribution of these 
traditional doctors to the health of the people is 
significant. However, little has been done to perpetuate 
the supply of medicinal plants. Multiple land use will 
contribute significantly in this field.
In brief, multiple land use will assist in increasing 
productivity per unit land area and hence in meeting the needs 
of the growing population as well as increasing wealth. The 
present situation in Tanzania where livestock experts, 
agronomists and foresters often look after their own narrow 
interests, competing more often than co-operating in sensible 
land use, should be stopped. As emphasised earlier, foresters 
must co-operate with other professional people involved in land 
use and form co-ordinated land use planning committees in all 
villages.
Hofstad (1978) in an endeavour to introduce agrosilviculture 
into Tanzanian forest plantations made an economic evaluation 
for combined wood and food production in the Arusha region, with 
the objective of elucidating the economic importance of multiple 
land use. His calculations were based on Pinus pa tula (Mexican 
weeping pine), Zea mays (maize) and Vicia species (beans) using 
1978 market prices. His results indicated that the 'present 
value' of all future rotations, assuming a rental rate of 
5 percent per hectare, was US $1,610 for wood production only 
and US $5,800 for wood production combined with maize and bean 
production. If multiple land use could be adopted in most 
forest plantations in Tanzania, forestry would contribute more 
to the economic growth of the country than at present. The same 
can be expected to apply at village level. Atmosoedaryo (1978) 
emphasised that fOVstry combined with food production for local 
communities should be promoted as objectives of forest 
management.
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The few points discussed above illustrate the importance of land 
use planning as being vital for any village socio-economic 
development. However, land use planning is rather a complex 
subject and as such it should be done by professional workers in 
co-ordinated land use planning committees. Such committees can 
easily be formed for each region in Tanzania by utilising the 
many land use related professional workers currently working in 
the region.
What is required is simply the mobilisation of these 
professionals. Adeyoju (1978) suggested that foresters could 
initiate the mobilisation. The objective of the planning should 
be directed towards meeting village needs and so village leaders 
should be included in all land use planning. There is a strong 
tendency for villagers to designate marginal agricultural lands, 
such as hill tops and slopes for village afforestation
(Arnold 1978, FAD 1978). However, Cecelski et al (1979) urged 
strongly that such lands are, in many cases, also marginal for 
forestry and they may require sophisticated planting techniques 
such as deep ploughing for arid land, terracing for steep hills 
and fertilisation. Such factors are beyond the capability of 
many villagers to obtain.
Once a land use plan for a village is compiled and accepted for 
implementation by the majority of the villagers, foresters 
should start to plan how to use areas set aside for forestry 
production.
(b) Calculation of area to be planted with trees
Future consumption for fuelwood and small wood materials for
domestic purposes will depend on the number of people who need
to use than and the availability of other sources of domestic
energy. In calculating the area to be planted with trees in
order to meet future requirements, the points outlined below 
should be taken into consideration.
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(i) The consumption of fuelwood and small wood materials for
3
an average v i l la g e r  in  Tanzania, e stim ated  to  be 2.3m 
of roundwood per c a p i ta  per annum (S ec tio n  2 .2 .1 ) .  The 
t o t a l  amount req u ired  fo r any year can then be estim ated  
once p o p u la tio n  p ro je c t io n s  a re  provided.
( i i )  An e s tim a te  of the p ro d u c tiv ity  of the land to  be used fo r 
fo r e s t r y .  T his w i l l  be dependent on the sp ec ie s  to  be 
grown. In  most a r id  zone fuelwood p la n ta t io n s  in 
T anzan ia , annual increm ent per h e c ta re  v a r ie s  between 
15-20nf* (Temu 1979, Mnzava 1980).
( i i i )  The p ro p o rtio n  of d e s ire d  fo r e s t  p ro ducts  which can be 
o b ta in ed  o u ts id e  the v i l la g e  boundaries, fo r  example, from 
nearby Government f o r e s t  p la n ta t io n s  or from n a tu ra l  
f o r e s ts .
The a re a  to  be p lan ted  each y ear to  s a t i s f y  fu tu re  wood 
requ irem ents can then be c a lc u la te d  by using the form ula:
A = B - C 
D x R
where:
A = Area to be planted in hectares.
B = Estimated tota l requirement for wood in cubic metres 
(roundwood) at rotation age.
C = Estimated to ta l amount of fuelwood and small wood 
materials which can be obtained outside the v illage  
fuelwood plantation in cubic metres (roundwood).
D = Estimated annual increment per hectare in cubic 
metres (roundwood).
R = Rotation age in years.
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5. 5 Conducting fo r e s t  ex ten s io n  sem inars
5 .5 .1  P rep a ra tio n  of sem inar m a te r ia l
E xtension w orker(s) should be c le a r  as to  the o b je c t iv e s  of each 
sem inar and should p repare  seminar m a te r ia l  w ell in advance. The venues 
fo r sem inars should be a sc e r ta in e d  w ell in advance and adequate teach ing  
a id s  p repared . P a r t ic ip a n ts  in  sem inars should be w ell informed of the 
sem inar tim e tab le  and the d u ra tio n  of each sem inar should be f ix e d . Two 
hours is  a convenient p e rio d , as fo r any longer period  p a r t ic ip a n ts  a re  
l ik e ly  to  lo se  co n ce n tra tio n . Based on 10 y e a rs  experience  in fo r e s t  
ex ten s io n  se rv ice  in  Dodoma, Kigoma, Morogoro, Arusha and K ilim anjaro  
reg io n s  i t  can be s ta te d  th a t  i t  i s  w orthw hile fo r ex ten s io n  w orkers to  
bear in  mind the fo llow ing c h a r a c te r i s t i c s  about Tanzanian fanners  when 
conducting  ex ten sio n  sem inars ~ -
(a) Farmers a re  a d u lts  w ith  long experience  in  th e i r  lo c a l
environm ent and as such they should not be tre a te d  as school 
c h ild re n .
(b) The education  s ta tu s  of farm ers w ith in  a v i l la g e  can vary
s ig n if ic a n t ly  and as such ex ten s io n  s e rv ic e s  to  farm ers should 
be planned to allow  fo r th i s  h e te ro g en e ity . P re se n ta tio n  should 
be sim ple, based on g ra s s ro o t in fo rm ation . Use of advanced 
te c h n ic a l terms and n o n -lo ca l language should be minimised 
whenever p o ss ib le .
(c) Farmers le a rn  f a s te r  through p r a c t ic a l  examples than through
theory  a lone. Whenever p o s s ib le  dem onstration  p lo ts  should be 
e s ta b lish e d  w ith in  the v i l la g e .  A lte rn a tiv e ly  a group of 
v i l la g e r s  can be given the o p p o rtu n ity  to  see a dem onstration  or 
the a c tu a l im plem entation of p ro je c ts  in nearby v i l la g e s .  FAD 
(1978) in d ica ted  th a t  a lack  of managed f o r e s ts  a t  v i l la g e  le v e l  
for dem onstration purposes is  a common c o n s t r a in t  throughout the 
developing world when in tro d u c in g  v i l la g e  a f f o r e s ta t io n .  In  
Indonesia , dem onstration  p lo ts  were e s ta b lis h e d  f i r s t  in  
v i l la g e s  by the Government then v i l la g e r s  were urged to  follow  
the same approach (Atmosoedaryo 1978). The au thor in d ica ted  
th a t  the dem onstration  p lo ts  c o n tr ib u te d  signiC  a n tly  to  the 
e a r ly  success o f v i l la g e  a f f o r e s ta t io n  in Indonesia.
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Adeyoju (1978) emphasised s tro n g ly  th a t ,  fo r v i l la g e  
a f f o r e s ta t io n  p ro je c ts  to  succeed , th e re  must be p r a c t ic a l  
dem onstrations through r e s id e n t  e x p e r ts  ra th e r  than ex ten s io n  
v i s i t s ;  the le a d e rsh ip  must be lo c a l  ra th e r  than i t in e r a n t .  
F a s t growth o f Eucalyptus sp ec ie s  a t  Kigwe s i lv ic u l tu r e  t r i a l  
p lo ts  in  Dodoma region  induced Kigwe v i l la g e r s  to  engage in  
in te n s iv e  in d iv id u a l t re e  p la n tin g  o f Eucalyptus s p e c ie s , fo r 
fuelwood and p o les (Kaale 1979a).
(d) Farmers a re  i n i t i a l l y  s c e p t ic a l  of Government ex ten s io n  
workers. T heir experience  w ith  ex ten s io n  workers in the p a s t  
has o f te n  been ra th e r  d isco u rag in g . Some ex ten sio n  w orkers have 
been a rro g an t and tre a te d  farm ers as i f  they were c h ild re n . 
Sane have given them the wrong adv ice  which led  to  f a i lu r e  in  
a g r ic u l tu r a l  c rops and in  v i l la g e  a f f o r e s ta t io n .  Farm ers view 
ex ten s io n  workers as people who a re  working "to ea rn  a monthly 
s a la ry  and not m otivated  to  so lv in g  th e i r  p a r t ic u la r  problem s. 
Thus i t  is  im portant to  bear in  mind the ten  p o in ts  o u tl in e d  in  
S ec tion  5 .2  regard ing  the q u a l i t i e s  of ex ten sio n  workers fo r a 
few bad ones can d es tro y  the re p u ta tio n  o f the r e s t .  A good 
im pression from the f i r s t  sem inar is  e s s e n t ia l  fo r success of 
fu tu re  sem inars (FAO 1978).
(e) Many farm ers do not t r a v e l  much o u ts id e  th e i r  d i s t r i c t  or reg ion  
so lo c a l  examples should be used in sem inars whenever p o s s ib le .
(f )  Farmers a re  ra th e r  r e lu c ta n t  to  adopt new production  methods 
which they a re  not y e t convinced w i l l  succeed (west 1978). They 
would ra th e r  w ait and see than experim ent on th e i r  own. 
However, once they a re  convinced they do accep t changes (Tewari 
and M ascarenhas 1980).
(g) Farmers a re  in te re s te d  in p ro je c ts  which w il l  g ive  e a r ly  
re tu rn s . They norm ally th ink  on a s h o r t  term b a s is  and as  such 
long term  p ro je c ts  w il l  not be re a d ily  accepted (S ec tion  4 .5 (b ) ) .
(h) Farmers t r u s t  th e i r  v i l la g e  le a d e rs  more than v i s i t i n g  ex ten s io n
workers. As such, ex ten sio n  w orkers should c o -o p e ra te  w ith
v il la g e  le a d e rs  in o rg an is in g  ex ten s io n  sem inars and d is c u s s  
w ith them the a p p ro p ria te  tim ing to  minimise in te r fe re n c e  w ith  
farming a c t i v i t i e s .  Ahn (1978) and Shepherd (1980) emphasised 
s tro n g ly  th a t  for ru ra l ex ten s io n  work to  succeed, a c t iv e  
co -o p e ra tio n  from ru r a l  le ad e rs  is  e s s e n t ia l .
5.5.2 Topics to be covered
Topics to be covered in each seminar should be prepared in 
accordance with village circumstances, determined in the initial planning 
phase. Teaching aids should be used where possible, including posters, 
pamphlets, booklets, slides and short educational films. Examples of 
topics to be covered are:
(a) A review of socio-economic problems being experienced by
villagers.
(b) Villagers’ potential to solve problems hindering their
socio-economic development through self-reliance, with or 
without external aids.
(c) Analysis of the basic needs of villagers and how tree planting 
can facilitate the provision of such basic needs.
(d) The range of available tree species which can be established
successfully at the village and the different products which can 
be obtained from such tree species. This will enable farmers to 
decide what type of tree species they would like to plant. 
Experience in Nepal indicated that farmers prefered fruit and
fodder trees such as mango trees (Mangifera indica) to
Eucalyptus species or other general fuelwood and pole species 
(Nepal-Australia Forestry Project 1980).
(e) Establishment methods for the selected species in individual
tree plantings and in communal forest plantations. For communal 
plantations, the following aspects will need to be considered:
(i) Provision of labour for establishment, tending and 
protection and means of minimising a labour shortage 
during agricultural peak seasons. In the arid zones the
planting season for both agricultural crops and trees is 
very short and coincidental (FAO 1978). As a result, the 
availability of labour for tree planting could be
restricted. Early ground preparation for tree planting 
has been suggested as a means of minimising the problem. 
Table 5.1 shows an estimate of man days required for 
establishing a hectare of fuelwood plantation.
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(ii) The means for dealing with villagers who evade communal 
work, such as restricting their use of existing communal 
facilities or by enforcement of village rules.
(iii) The means for protecting village forest plantations from 
grazing and fire (Section 4.5(e) and (g)).
(iv) Harvesting and regeneration methods to be adopted.
(v) A fair means for distributing end products
(Sections 4.5(f) and 5.4.1(v)).
The time needed to cover these topics will depend on the 
background of the village and the villagers’ rate of understanding topics 
covered in each seminar. A method of assessing the achievement of each 
seminar would be useful. Extension workers could carry out a randan 
sample survey a few days after each seminar to ascertain villagers' 
understanding and personal views on the topics covered. Appropriate
adjustments could then be made to improve future seminars.
Table 5.1
Estimated man days required for establishing 
a hectare of fuelwood plantation
Operation Mandays
Land preparation 10
Staking and pitting at a spacing of 2.5m by 2.5m 
(1,600 seedlings per hectare)
10
Planting 4
Beating up 2
Weeding (first year) 16
Weeding (second year) 16
Weeding (third year) 8
Fire protection 8
Harvesting 6
Total 80
Source: Openshaw 1979b
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If the points outlined in this section are to be followed, it is 
clear that extension work will not be a simple task. It is complex and 
requires well trained workers with a keen interest in rural development 
for it to succeed. Adeyoju (1978) indicated that a consortium of experts 
is needed ranging from social anthropologists to extension specialists to 
assist the communal forestry managers. FAO (1978) stated that the 
implementation of an extension service for village afforestation is 
complex, thus requiring well trained manpower with quite different skills 
than those of traditional forestry.
Professional foresters could plan village extension seminars as 
they are well trained in economic development, land use planning,
advanced silvicultural techniques and other socio-economic aspects 
affecting rural development. However, due to a shortage of professional 
foresters, the few existing ones might best be employed in planning and 
conducting extension seminars to extension workers at the district 
level. These workers could then conduct extension seminars to 
villagers. It would be advisable to cover a few villages well rather
than many villages in a rush, the latter often leading to failure
(FAO 1978).
Extension work should ideally extend beyond the village level 
(Adeyoju 1978, FAO 1978, Shepherd 1980, Tewari and Mascarenhas 1980). 
Government ministers, planning commissions, senior government officials, 
politicians, religious leaders and all other people influencing rural 
development should be made aware of how forestry can accelerate rural
development.
Effective support by these people will assist in forest 
extension to villagers and in the establishment of village plantations. 
These people can be educated through public meetings, in parliamentary 
sessions and through the news media. Foresters should be more active in 
submitting forestry articles to local and international newspapers.
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Another method for encouraging forestry would be to print short 
sentences encouraging people to plant trees on many commercial 
commodities circulating in Tanzania, such as paper money, stamps, food 
packages, match boxes, beer bottles, envelopes and cigarette packets. 
For example, trees are signs of life, plant a tree before you fell a tree 
and trees increase food production.
Musicians could be encouraged and rewarded for composing songs 
which encourage people to plant trees. The same could apply to cultural 
dance groups. Cinema halls all over the country could be issued
periodically with short forestry educational films which can be screened 
before the start of commercial films. Religious leaders could be asked 
to encourage their believers to plant trees around their worshipping 
areas as well as their homes.
The role of school children in village afforestation should not 
be overlooked. They are the new generation and the future success of 
village afforestation will rely much upon them. School children are easy 
to educate and organise and they adopt new technology faster than elderly 
people. Foresters should participate in educating school children on the 
importance of forestry in their future life. Each village school could 
be encouraged to establish and to manage a school woodlot. The products 
of the woodlot could either be distributed within the village or sold to 
obtain funds for other educational facilities.
5.6 Institutional and technical aspects
Arnold (1978), FAO (1978) and Shepherd (1980) stated that some 
of the factors motivating community involvement in local forestry 
projects require input from outside community sources. Inputs may be 
needed such as free provision of seedlings, insecticides, fertilisers, 
technical advice and tools not possessed by the community. The authors 
indicated experience in Korea, China, Nepal, Sudan, India and Indonesia 
revealed that the greater the Government commitment, the greater the 
achievements seem to be. They stated that if village afforestation
projects are to succeed, continuous Government support is obviously 
needed in financial, research, ' extension and management fields.
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Foreign donors are strongly encouraged to support village afforestation 
projects since they could really assist in solving grassroot
socio-economic problems (Byron 1980). The Australian Government aid to 
the Nepal comnunity forestry project can be cited as a good practical 
example (Shepherd 1980). Table 3.1 outlines some of the foreign donors 
assisting Tanzania in village afforestation programs.
Arnold (1978), Shepherd (1980) and Slee (1980) stated that 
technical aspects required for the success of village afforestation 
concerned the selection of appropriate species, methods and techniques 
which should be well tried beforehand and easily understood by the local 
people (Section 4.4). However, these authors also emphasised strongly 
that unsuccessful projects could jeopardise future participation by the 
local community.
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CHAPTER 6
SUMMARY AND CONCLUSION
6.1 Sunmary
The objective of this study is to formulate general planning 
guidelines for village afforestation in Tanzania. The study commences 
with a review of literature on the use of fuelwood and establishment of 
community forestry in developing countries. Experience gained in these 
countries might be useful in providing guidelines to solve the problems 
encountered in Tanzania.
Village afforestation is a government based rural development 
program in Tanzania, organised to foster self-reliance. Farmers are 
encouraged to plant trees, either on a communal basis or individually, to 
meet requirements for fuelwood and small wood materials, both currently 
in acute shortage. The government provides free seedlings and technical 
advice while villagers provide land and labour.
Tanzania has a total land area of 887,000 square kilometres and 
a population of 17,500,000 people (1978 census) with an average 
population growth of 3.4 percent per annum. The economy of the country 
is based mainly on the agricultural sector, which contributes about 
40 percent of the CNP and approximately 80 percent of the export trade. 
Income per capita per annum is about US $150. Rainfall is variable and 
only about 24 percent of the country can expect more than 750irm of 
rainfall per annum.
In Tanzania, fuelwood accounts for 97 percent of the total 
forest products consumed and of this, natural forests contribute about 
99.87 percent. It is estimated that over 500,000 hectares of woodland 
are cleared each year for the provision of fuelwood without any 
regeneration taking place. Thus an acute shortage of fuelwood in the 
future is inevitable unless intensive tree planting is undertaken to 
replace the cleared woodlands. From 1973 to 1978, about 22,991 hectares 
of fuelwood plantations were already planted in different villages.
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However, the success rate in the establishment of these plantations has 
been below 30 percent due to unwillingness of villagers to tend and 
protect the planted trees. Future success will therefore depend on 
proper initial planning on how to overcome problems experienced in the 
past.
In most developing countries fuelwood is the main source of
domestic energy for both rural and urban households. More than
86 percent of all the wood consumed annually in these countries is used
as fuelwood. Low income and poverty are the main factors forcing most
people to rely heavily upon fuelwood as their source of domestic energy.
Consumption of fuelwood per capita per annum varies signficiantly from
3 3country to country, for example 0.2m for Burundi to 2.3m for
Tanzania. The variation is caused by the physical availability of 
fuelwood and the amount of time which must be spent collecting the
fuelwood. In general consumption is high where wood resources are still 
abundant and low where wood is scarce.
The quantity of fuelwood consumed by the poor is frequently
described as 'inelastic' in the sense that, regardless of income level, 
it is a basic necessity for survival. However, the requirement for 
fuelwood often exceeds supply, giving rise to many socio-economic 
problems. These include deforestation which can lead to desertification, 
inefficient use of available labour, antagonism between villagers and 
officials designated to protect forested lands, burning of animal dung 
and farm residues better suited to use for agriculture.
In spite of the fuelwood scarcity in many developing countries, 
it is often used inefficiently. The efficiency of most traditional 
African kitchen fireplaces is estimated to be about 7 percent only. 
Development of more efficient cooking stoves will reduce significantly 
the present consumption of fuelwood. However, such efficient stoves 
should be constructed from readily available local materials, easy to 
construct and easy to use with existing utensils owned by villagers.
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Conversion of fuelwood to charcoal involves energy losses in the 
process of manufacturing the charcoal. The energy recoverable from 
converting wood to charcoal in earth kilns is about 25 percent of the 
original wood, however, if portable steel kilns or brick kilns could be 
used, the energy recoverable could be increased to 50 percent. In spite 
of the loss of potential heat energy in the conversion of wood to 
charcoal, there are circumstances where this conversion will be 
desirable, mainly when it has to be transported over long distances or 
where land clearing is taking place and the forest is being burnt.
Renewable energy sources, like hydro-electricity, biogas, solar 
energy and windmills, can contribute to domestic energy demand in the 
long run. Forecasts of future energy supply and demand situations should 
not neglect these sources but, as they mostly involve high cost and 
sophisticated technology, they should not be given too much weight.
Village afforestation in Tanzania was started in 1968, when the 
government considered the provision of domestic energy to the people as 
an important aspect for development. To incorporate village
afforestation into the system, various organisational changes were needed 
in the Tanzania government forest division which included:
(a) amendment of the Tanzanian government forest policy to 
incorporate village afforestation for the supply of fuelwood and 
small wood products to villagers as an objective,
(b) increase of the intake of forestry students by more than 
200 percent in order to overcome manpower shortage for the 
implementation of village afforestation, and
(c) the start of intensive research on fuelwood and pole species 
with multiple uses.
However, the implementation of village afforestation in Tanzania 
has encountered the following problems:
(a) shortage of seeds for appropriate fuelwood and pole species,
(b) unwillingness of many villagers to plant trees due to their long 
production period,
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(c) the effectiveness of extension workers is greatly hindered by 
unavailability of means of transport,
(d) villagers rarely bother to weed and protect fuelwood plantations 
once planted, also uncontrolled graxing and wild fires are 
common, and
(e) the procedure to be followed for harvesting communal village 
fuelwood plantations and means of distributing the end products 
fairly to those who participated is not yet known.
Initial planning on how to minimise the problems currently 
encountered is considered a vital aspect for success. Planning 
guidelines specifically formulated to meet the Tanzanian situation are 
outlined. However, detailed planning guidelines for successful 
implementation of village afforestation should be formulated for each 
specific area and not generally adopted.
Successful implementation of village afforestation depends 
mainly upon the willingness of villagers to undertake the work as part 
and parcel of their socio-economic development. The willingness is 
influenced by the awareness of villagers on the role of forestry to their 
development. However, studies on farmers’ attitude towards forestry have 
shown that many farmers are ignorant of how forestry can accelerate their 
development. An intensive forest extension service has been suggested as 
vital in educating farmers on how forestry could accelerate their 
socio-economic development and hence increasing their willingness to 
implement village afforestation.
Effective implementation of forest extension is complex and 
requires intensive initial planning and should be implemented by well 
trained workers in collaboration with village leaders. Afforestation 
should be integrated carefully within the prevailing land uses of any 
village to ensure that villagers will obtain the greatest benefits from 
their land, hence accelerating development. Foresters should co-operate 
effectively with village leaders and with all other government experts 
concerned with village land use, so that they can form a co-ordinated 
land use plan for each village and for the whole nation. Multiple land 
use and use of tree species with multiple uses should be emphasised as 
they can minimise the area to be set aside for forestry and optimise land 
use within the village.
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Extension worker(s) should be clear as to the objectives of 
village forestry when conducting seminars and be well prepared in 
advance. Topics should be in accord with village circunstances 
determined in the initial planning phase. These might include a review 
of socio-economic problems being experienced by villagers, villagers' 
potential ability to solve such problems through self-reliance, with or 
without external aid, and how tree planting can facilitate the provision 
of basic needs.
Extension work should ideally extend beyond the village level. 
Politicians, senior government officials and all other people influencing 
rural development should be made aware of how forestry can accelerate 
rural development. School children should be given instruction on the 
importance of forestry in their future life.
Continuous Government support is obviously needed in financial, 
research and management fields if village afforestation projects are to 
succeed. Village afforestation experience in Korea, China, Nepal, Sudan 
and Indonesia has revealed that the greater the Government commitment, 
the greater the achievements seem to be. On the technical side, success 
depends upon the selection of appropriate species, methods and techniques 
which should be well tried beforehand and easily understood by the local 
people.
6.2 Conclusion
The following can be concluded from the study:
(a) Fuelwood will continue to be the main source of domestic energy
in Tanzania in the near future. Acute shortages of fuelwood and 
small wood materials are inevitable due to amount and intensity 
of clearing of natural forests. The fuelwood scarcity will 
render more serious a nunber of socio-economic problems, mainly 
soil degradation accompanied by reduction in agricultural 
production, which could lead to food shortages for the rapidly 
increasing population.
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(b) Intensive tree planting throughout the country must be
undertaken as an integral part of socio-economic development.
This will only be achieved by:
(i) making the national and village leaders aware of the 
benefits of forests and forest products as part of 
balanced development,
(ii) establishing an effective cadre of trained extension 
workers who can communicate effectively with village 
people the benefits of, and methods for, developing 
village forestry.
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Appendix 1
Suitable Tree Species for Fodder which could be tried in Tanzania
Species Remarks
Aegel marmolosa A fruit and fodder tree.
Ailanthus excelsa A tree that goats will not touch unless they are
trained to eat it. It stimulates milk
production when fed to goats. Requires a
minimum rainfall of approximately 600mm per year.
Atriplex nummularia Requires as little as 150-200im\ of rainfall per
year. Can produce 8-10 times more than pasture 
under similar conditions. Contains digestible
protein averaging 12 percent of dry matter.
Bauhinia racemosa Used for human and cattle consumption. Its
flower buds may be used as a vegetable.
Brosimum alicastrun Tolerant to drought. Cattle enjoy leaves and
branch tips. Abundant fruit used for pig feed.
Branches can be lopped regularly. Fodder
considered equal to best pasture.
Cassia sturtii Grows well with only 200-250nm of rainfall per
year, producing about a tonne per hectare of dry 
matter in two grazing periods. Shows around a
12 percent protein content which is similar to
that of alfalfa.
Dalbergia sissoo Good for charcoal and fodder.
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Appendix 1 (continued)
Species Remarks
Leucaena leucocephala An excellent animal feed, which may also be used
for human consumption. It is drought resistant 
and prefers elevations below 500m, and needs non 
acid soil.
Parkia clappertoniana A farm tree with edible pods.
Ziziphus manritania An arid zone shrub producing a valuable edible 
fruit the size of an apple.
Source: Openshaw 1979a; FAO 1978
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